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3.0 STATEMENT OF P O L I C Yn"*", It is the p o l i c y of Law Environmental N a t i o n a l Laboratorie s to

?- provide l e g a l l y and s c i e n t i f i c a l l y d e f e n s i b l e analyt i ca l da ta to
c l i en t s . T h i s document describes the qual i ty assurance program

jj u t i l i z e d by Law in prov id ing analytical chemistry laboratory
j services. The management and s t a f f of Law are committed to

— ' p rov id ing a n d maintaining a c a r e f u l l y control l ed analyt i ca l
program which ensures the consistent generation of accurate data.

- The program is intended to integrate the func t ions of quali ty
ra p l a n n i n g , qual i ty assessment, quali ty improvement e f f o r t s and

qual i ty control to meet c l i e n t ' s requirements.
fi '

De ta i l ed written analytical procedures are used to ensure strictrs adherence to publ i shed analytical methodologie s throughout the
f~ laboratory. Bench-level quality control measures with

" w e l l - d e f i n e d acceptance criteria are included in each ana ly t i ca l
Jj procedure u t i l i z ed by the laboratory. Laboratory records and

qual i ty control data are monitored by management on a regularr~~, basis.
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Every element of data acquis i t ion and a n a l y s i s , f r o m s a m p l e
c o l l e c t i o n to f i n a l da ta r e p o r t i n g , has associated with it
degree s of error. The primary purpo s e of a " t o ta l q u a l i t y
assurance program" is the o p t i m i z a t i o n of condi t ions whereby the
in t roduc t i on of error can be either pre c luded or s u b s t a n t i a l l y
reduced. The op era t ing procedures and qua l i ty control checks
prac t i c ed in this labora tory and out l ined in this manual are
i m p l e m e n t e d to minimize the t o ta l error associated with da ta
generation. No number can be a f f i x e d to total error; however,
analy t i ca l p er f ormance is measurable, thus d e f i n a b l e and
c o n t r o l l a b l e .

Law strives c o n s i s t e n t l y to u p d a t e ana ly t i ca l equipment and
procedure s and to expand and train our s t a f f in order to p r o v i d e
the highes t level of services to our c l i en t s .
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4 . 0 B R A N C H LABORATORY O R G A N I Z A T I O N , Q A / Q C O R G A N I Z A T I O N
A N D R E S P O N S I B I L I T I E Sr

~~ Law Environmental - Pensaco la Branch operate s wi thin the Law
p Environmental N a t i o n a l Laboratory Division. The Divi s ion

Director reports d ir e c t ly to the CEO, Law Environmental , I n c .
0 ( F i g u r e 4-1). F i g u r e 4-2 i l l u s t r a t e s the Pensaco la Branchi

laboratory management organization. The Laboratory Manager is
l"~
-1". d i r e c t l y r e s p o n s i b l e for laboratory operations and reports to the
P5 Divi s ion Director. The Q A / Q C Coordinator i s r e s p o n s i b l e for
1 q u a l i t y assurance review and qual i ty control moni tor ing and
P| programs of laboratory data and reports d i r e c t l y to the Divi s i on
i Director.F

W i t h i n L a w ' s laboratory s tructure, q u a l i t y control ( Q C )
5 a c t i v i t i e s are prac t i c ed and e n f o r c e d by a n a l y s t s and laboratory
r? management. QC ac t iv i t i e s are the checks p e r f o r m e d on a routine

basis to assure and document the q u a l i t y of generated d a t a .
I- Q u a l i t y Assurance (QA) is the r e s p o n s i b i l i t y of the Laboratoryi

Manager and Q A / Q C Coord ina t or and compri se s those p e r i o d i c aud i t s

L
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and system p er f o rmanc e checks which ensure the a p p r o p r i a t e QC is
being prac t i c ed .
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l_ Figure 4-1. LAW COMPANIES GROUP, INC. ORGANIZATION CHART
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i

4 . 1 Q U A L I T Y A S S U R A N C E P L A N D E S C R I P T I O N
12 U t i l i z a t i o n of a we l l - t e s t ed and u n i f o r m q u a l i t y assurance

program is e s sential to insure that any ana ly t i ca l or
^~ environmental moni tor ing program or site inve s t i ga t i on produc e s

r e l i a b l e and l e g a l l y d e f e n s i b l e re sul t s . Qua l i ty assurance
i encompasse s all actions taken by Law Environmental , I n c . to

p achieve accurate and r e l i a b l e re su l t s for all of its programs and
p r o j e c t s . . The purpo s e of this q u a l i t y assurance document i s to

^ insure the s c i e n t i f i c r e l i a b i l i t y and c o m p a t i b i l i t y of the
labora tory da ta generated by Law.- T h e r e f o r e , to insure that

^ va l id d a t a are being generated by Law, as well as to al so insure
„., that the v a l i d i t y of this data can be demonstrated at a la t er

date through the use of wri t t en f i e l d and laboratory records, Law
£-" w i l l adhere to the q u a l i t y assurance procedures ou t l in ed below.

4 . 2 P H I L O S O P H Y A N D G E N E R A L O B J E C T I V E S
^ It is the p h i l o s o p h y of Law that all da ta generated by our

labora tor i e s w i l l meet or exceed the minimum requirements for
JE good laboratory prac t i c e s e s t a b l i s h e d by the EPA as pre s ented in

The H a n d b o o k f or A n a l y t i c a l Q u a l i t y Control in W a t e r and
~~; W a s t e w a t e r Labora t or i e s , the p r o t o c o l s e s tab l i sh ed by EPA under
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the Contrac t Laboratory Program ( C L P ) for organic and inorganic
a n a l y s e s , t h e test methods f o r evaluat ing so l id waste ( E P A S W 8 4 6 )
and the methods for chemical analys i s of water and waste ( E P A
6 0 0 ) .

Our goal is, that for all quantitative data produced , we w i l l
d emons t ra t e the level of accuracy and prec i s ion associated with a
s p e c i f i c - s a m p l e and analy t e . We are f u r t h e r committed to
p r o v i d i n g the corporate resources needed to make sure that the
q u a l i t y control program wi l l not be compromised, even during
p e r i o d s o f high workload.

S p e c i f i c a l l y , Law is committed to a q u a ' l i t y control system which
u t i l i z e s proven p u b l i s h e d m e t h o d o l o g i e s which have been retes ted
w i t h i n our laboratory. In a d d i t i o n , our h ir ing s e l e c t i on p o l i c y
and t r a i n i n g program are de s igned to promote ex c e l l ence in the
p e r f o r m a n c e of our a n a l y s t s .

F i n a l l y , our system is based on sets of prede t ermined l i m i t s for
acc ep tance and r e j e c t i o n of all da ta . To insure that the system
is f u n c t i o n i n g as de s igned and improvements are made to it as
neces sary, Law is committed to quarterly aud i t s and f e e d b a c k to
t o p management.
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The s p e c i f i c ob j e c t iv e s of the qual i ty control program are as
lJ f o l l o w s :

1. Est imate the level of qua l i ty of each a n a l y t i c a lf system in a t i m e l y , e f f i c i e n t , and c o s t - e f f e c t i v ef— manner;
p 2. Provide a predetermined program for the acceptance ory r e j e c t i o n of ana ly t i ca l d a t a ;

3. Provide a c o n t r o l l e d , traceable l ink through thej f j entire de t erminat ion process ( s a m p l e c o l l e c t i o n through~\ r e p o r t i n g ) ;
p. 4. Provide a system which is able to assist in early•-. recognition of d e f i c i e n c i e s which might a f f e c t theq u a l i t y o f d a t a ;
|f 5. Provide a system in which the laboratory can take andi document action necessary to correct prob l ems andinsure the v a l i d i t y of reported laboratory d a t a ; and
F.p • 6. Have in p l a c e a q u a l i t y assurance audit program toinsure that the p l a n , as e s t a b l i s h e d , is i m p l e m e n t e d
( and needed u p d a t e s are made.i

P 4 . 3 Q U A L I T Y A S S U R A N C E O B J E C T I V E S F O R M E A S U R E M E N T D A T A< The o b j e c t i v e of data c o l l e c t i o n is to support the a n a l y t i c a l
Pr~ programs of our various c l i e n t s and to produce data that are
. , , s c i e n t i f i c a l l y sound, d e f e n s i b l e , and, u l t i m a t e l y , a c c e p t a b l e ass—1 evidence in court.
H E i

F
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The s t a t i s t i c a l treatments of data by Law are g e n e r a l l y in
accordance with current s c i e n t i f i c concepts e l u c i d a t e d in
standard re f erence s . Preci s ion is a s t a t i s t i c a l term which
describes the c loseness of agreement between ind iv idua l measured
values of a given analyte in a given matrix at a given
concentration of analyte using a s p e c i f i e d ana ly t i ca l method.
Precision is normally expressed in s t a t i s t i c a l terms, such as the
s tandard deviat ion of the values about their mean, or as the
c o e f f i c i e n t o f variation (CV), which i s the s tandard dev ia t ion o f
the mean expressed as a percentage of the mean. Bias is
s i m i l a r l y a s t a t i s t i c a l parameter which describes the d ev ia t i on ,
with a lgebraic s ign, of the mean value of many de t erminat ion s of
the analyte f r o m its "true" value. T h i s true value must either
be known i n d e p e n d e n t l y or determined by another independent
method which is known to have no bias i t s e l f .

The prec i s ion and accuracy of environmental sample a n a l y s i s are
gr ea t ly dependent on the sample matrix and the level of analyte
concentration, both of which determine what values of pre c i s i on
and accuracy ( b i a s ) are a c c ep tab l e for the use intended. T h i s
dependenc e of pre c i s i on and accuracy d e s c r i p t o r s in analyse s upon
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matrix and concentration requires the chemists involved to use
J. p r o f e s s i o n a l j u d g m e n t as to the range of values a c c e p t a b l e for

repeat de t erminat ions of the same sampl e . H o r w i t z , K a m p s , and
— Boyer ( 1 9 8 0 ) have shown thi s prec i s ion vs. concentration
p r e l a t i o n s h i p to hold for a large number of me thods , matr i c e s , and

'* ana ly t e s involved in regulatory programs. A l i s t of all the
_H ind iv idua l analyses conducted by Law in all the p o s s i b l e matrices

would be unmanageably large and of l i t t l e prac t i ca l value.
I*—, A l t h o u g h al l such measurements are h i g h l y dependent on the nature
M of the matrix , the a n a l y t e , and the methods e m p l o y e d , in generalFHJ.-' * the f o l l o w i n g procedures a p p l y .
r

All data generated within e s tab l i sh ed concentration ranges f or a
£ p a r t i c u l a r analyte w i l l be compared to d ev e l op ed Shewhart Control

C h a r t s , and they must meet pre- e s tab l i sh ed q u a l i t y control
~^~ criteria for accuracy and preci s ion. C o m p l e t e n e s s and
p c o m p a r a b i l i t y of data are insured by adherence to a s tandard

data-set protocol and checkl i s t of data required to be a v a i l a b l e
—£. on laboratory report sheets f or each type o f ana ly s i s conduc t ed .

Each parameter data book must contain all data and c a l c u l a t i o n s
1=:

a as sociated with each independen t de t erminat ion. T h e s e i n c l u d e
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such th ings a s sampl e w e i g h t ( s ) , d i l u t i o n f a c t o r ( s ) , a p p l i c a b l e
determinative measurements such as t i t ra t ion values, spectrometer
r ead ing s , i n j e c t i o n quant i t i e s , peak height or area readings f r o m
chromatograms, and s t a n d a r d ( s ) i d e n t i t y and concentrations, as
well as all c a l c u l a t i o n s re lated to each f i n a l value r epor t ed .
Each laboratory report sheet w i l l be checked and i n i t i a l e d by a
second competent scientist other than the person who did the
a n a l y s i s to insure c ompl e t ene s s of data and correctness of all
c a l c u l a t i o n s in the report. For the occasional p r o j e c t involving
very cri t ical sampl e s on which serious action is c o n t e m p l a t e d ,
the entire set of analyses on the same s a m p l e (s) w i l l be
i n d e p e n d e n t l y audited by a spec ia l p r o j e c t q u a l i t y assurance
o f f i c e r . All work sheets, chromatograms, spec tra, etc.,
associated with every analys i s w i l l be present in the parameter
data book. T h e s e w i l l give instrument operat ion parameters and
d e t a i l s of instrument se t-up, such as columns used, mobi l e and
stationary phases and concentrat ions , t emperature s , d e t e c t o r s ,
spectrometer t y p e , wave l ength s , etc., as a p p l i c a b l e for the t y p e
analys i s . All work sheets w i l l bear a unique laboratory number
i d e n t i f y i n g that s a m p l e , r e l a t i n g the laboratory data sheets to
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the s a m p l e . Each sheet w i l l be recorded with da t e s and t imes and
|_ bear the laboratory a n a l y s t ' s i n i t i a l s .

•<- H a v i n g a repre sentat ive s a m p l e of the original s a m p l e is insured
by f o l l o w i n g the s a m p l i n g procedures in the EPA Manual for

"""• A n a l y t i c a l Q u a l i t y Control for P e s t i c i d e s ( E P A - 6 0 0 / 1 - 7 9 - 0 0 8 ) .
n Repre s enta t ive s of the a n a l y t i c a l s a m p l e is assured by thorough

mixing ( s h a k i n g , b l e n d i n g , or s t i r r i n g ) o f the f i e l d s a m p l e prior
L to each weighing of an analy t i ca l subsample f r o m the f i e l d

s a m p l e .P
p 4 . 4 Q A / Q C R E S P O N S I B I L I T I E S

S p e c i f i c au thor i t i e s a n d r e s p o n s i b i l i t i e s o f t h e Q A / Q C
i_ Coord ina tor inc lude:

1. I m p l e m e n t QA program as stated in this manual.ID 2. Enforcement of s a f e t y s t a n d a r d s and o p e r a t i n gprocedures.
I*- 3. Coord ina t ing and aud i t ing the technical and peer reviewof d e l i v e r a b l e s .
L 4. I s s u i n g recommendations and orders as required forcorrective action for all a sp e c t s of QA work which doesnot meet Law s tandard s .
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I d e n t i f y i n g out-of -control s i tuat ions to the LaboratoryManager and analys t s .
Provid ing guidance f o r chemistry Q A / Q C programd e v e l o p m e n t .
I n t e r a c t i n g with EPA and C l i e n t QA personnel aboutc e r t i f i c a t i o n of Law laboratory and c o ord ina t ing QAcompliance as required.
I n f o r m i n g Law s t a f f and management about new techniquesand programs for QA and s a f e t y .
C o o r d i n a t i n g deve lopment of p r o j e c t QA p l a n s asrequired.
Provid ing hi s torical QA report s for each method to theBranch Manager.

11. Preparing the L a b o r a t o r y ' s Q A / Q C M a n u a l .

S p e c i f i c
inc lude:

1.

4.
5.

Q A / Q C r e s p o n s i b i l i t i e s o f the Laboratory Manager

E n f o r c i n g the QC requirements of the Chemi s try Divi s i onQ A / Q C Plan within the laboratory.
I n t e r a c t i n g with Q A / Q C Coordinator t o resolve Q A / Q Cproblems.
Ensuring laboratory c e r t i f i c a t i o n and round-robins ampl e s are s a t i s f a c t o r i l y c o m p l e t e d .
A s s i s t i n g i n wri t ing o f t h e L a b o r a t o r y ' s Q A / Q C M a n u a l .
I s s u i n g of Q A / Q C Manual to each employee and meetingwith them to assure f u l l knowledge on the a n a l y s t spart.
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6. A p p r o v i n g any changes to the L a b o r a t o r y ' s Q A / Q C Manualor standard o p e r a t i n g procedures. .L-
S p e c i f i c Q A / Q C r e s p o n s i b i l i t i e s o f ana ly s t s inc lude:

£" * - • ' 1 . F o l l o w i n g t h e L a b o r a t o r y ' s Q A / Q C P l a n a n d a n y s p e c i f i cQ A / Q C criteria and checks on a p r o j e c t .
JU 2. Recording all observation and ana ly t i ca l da ta in the•" a p p r o p r i a t e laboratory notebook signed by the analys tand, countersigned by the Q A / Q C Coordinator or anotherJ^ analy s t .

3. Documenting the ana ly t i ca l method demanded by thei-» p r o j e c t and any deviat ion f r o m standard methods in•H their laboratory notebook.
4. Ensuring the EPA c e r t i f i e d proper s t andard s , b l a n k s ,Jp' and QC s a m p l e s are inc luded in each ana ly s i s batch as

s s p e c i f i e d by the p r o j e c t QA p l a n .
j_- 5. A n a l y z i n g the a p p r o p r i a t e s tandard at the end of the~ analyt i ca l run sequence to assure that the s a m p l e s havenot adver s e ly a f f e c t e d the q u a l i t y of the instrument.
*- 6. Checking c a l c u l a t i o n s , d a t a , and QC data b e f o r e reviewby the a p p r o p r i a t e supervisor, Q A / Q C Coord ina t or a n d / o rthe Laboratory Manager.
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A T T A C H M E N T

o
c

1ST FLOOR

101 Reception Area102 Admini s tra t ion103 QA/QC Off!cer104 Electrical/Phone Room105 Advanced Spectroscopy106 GC Supervisor107 GC
108 GC109 Standards Prep.110 Glassware Washroom111 Ladies' Room112 Men's Room113 Gas Cylinder Storage114 Gas Chroma tography/LC/Hydrocarbon115 Copy Room116 Administration117 Laboratory Manager118 Restroom119 Conference Room120 Breakroom121 Storage Area122 Bath/Shower Area124 Inorganic Prep.125 Organic Prep.126 Organic Prep. - Solids127 Organic Prep. - Clean-up128 Glassware Washroom/TCLP Prep.129 Organic Prep. - Liquid130 Sample Storage/Walk-in Cooler131 Sample Receipt132 Hazardous Waste Storage

2ND FLOOR
201 MIS CERCLA202 Administration203 Administration204 Ladies' Room205 Men's Room
207 COS
208 AFCEE209 Administration210 Washroom211 Restroom

I
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. 5 .0 QA O B J E C T I V E S FOR M E A S U R E M E N T DATA IN T E R M S OF P R E C I S I O N ,

' A C C U R A C Y , C O M P L E T E N E S S , R E P R E S E N T A T I V E N E S S , A N D
C O M P A R A B I L I T Y

t *i— The methods cited in T a b l e 5-1 and 9-1 are standard U . S .
£1 Environmental Protection Agency (EPA) analyt i cal procedures for

the analys i s of water and soil sample s . EPA Contract Laboratory
£- Program (CLP), EPA per formance evaluation s tud i e s , and Lav

historical data are used as the basis for d e v e l o p i n g acceptance
L7- criteria for assuring the prec i s ion, and accuracy, and

comple t ene s s of test results. The criteria used are given in
T a b l e 5-1. C a l c u l a t i o n s , d e f i n i t i o n s , and methods used to gather

n prec i s ions , accuracy, and completeness data are given in S e c t i o n
14.0. A p p e n d i x A is the Lav standard operation procedure (SOP)

* --~ for the maintenance of f i e l d and in t er / in tra laboratory s a m p l e
chain of custody. A p p e n d i x B is the Lav SOP for sampl e container
prepara t i on . A p p e n d i c e s C and D are the Lav SOP for f i e l d and

r~ laboratory cleaning procedures re spec t ively.
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•81
a1I

a a

0 Oin m

5o o

t.
3 5
-1 M

Sâ
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S 2 « 2 K « ft 2« • i t * * i i

S S g S S S S3

t̂  9^ 1^ IOo o 2 ® o o 2 *

•= •= •= •-
-iff -i ff ^ * -i 2
I I I I I I I Ig s e ea a a aS S * I
S 1i t *

I 5 1 1 *
1 5 M I

s$

i §

s s
•

3o o

».
I f§§

853"3
I

s s s s s $

eg •» -» o oo e «- •- « w»l/> M • > ftl O*

S5 S S Z S S

5 a s• • *Q •+ K. O O O

i - i - i -

v a o>
I I I I I I

§ § §§ S S
s i* ^

1 | r
£ *? rJ

S S

* »N* *̂

s
« 0

i -5 5

I fi£
{

"•

Jk
•o
J



LENL Generic QA P l a nS e c t i o n N o . 5Revision: No. 2Date: 0 1 / 1 0 / 9 1Page 48 of 48

"Ii ss

«
§1 i§

a15
^

sa

2 • S«
i - i -33 15

I f l §

• i.1 i
2 c

|i•ii_«»ii
3

I
£
|
•0

I

M S* S ±I I
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6 . 0 S A M P L I N G PROCEDURES

F "

The importance of a w e l l - p l a n n e d , w e l l - e x e c u t e d , and
we11-documented s a m p l i n g program cannot be overs tated. It is the
f o u n d a t i o n on which the analyse s and, u l t i m a t e l y , all d e c i s i on s
are based. V a l i d r e su l t s depend upon:

1. Ensuring that the sample taken is representative of thematerial or matrix being s a m p l e d ;
2. U s i n g proper s a m p l i n g , sampl e h a n d l i n g , andpreservation techniques;
3. P r o p e r l y i d e n t i f y i n g the -co l l e c t ed s a m p l e s anddocumenting their c o l l e c t i o n in permanent f i e l drecords;
4. M a i n t a i n i n g sampl e chain of cus tody; and
5. P r o p e r l y pack ing and t ran spor t ing the s a m p l e s forlaboratory ana ly s i s .

J D Law s a m p l i n g procedures are in accordance to Engineer ing S u p p o r t
Branch S t a n d a r d O p e r a t i n g Procedures and Q u a l i t y Assurance
M a n u a l . U S E P A Region I V , A p r i l 1 , 1986.

The o b j e c t i v e s of this section are to present:
1. General cons iderat ions that should be inc luded in alls a m p l i n g opera t i on s conducted by Law;
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2. S p e c i f i c Lav s tandard s a m p l i n g site s e l e c t i on andsampl e c o l l e c t i o n procedures f or s p e c i f i c matrices; and
3. Lav s a m p l i n g q u a l i t y assurance procedures.

6 . 1 S I T E S A M P L I N G P L A N
A s p e c i f i c s i te s a m p l i n g p l a n i s d eve l oped for each s tudy
conducted at Lav. Because site s e l e c t ion is the most important
element in the analyt i ca l proces s , Lav maintains the p o l i c y of
c o m p l e t e and open communication betveen all par t i e s involved in a
p a r t i c u l a r inve s t igat ion. We t y p i c a l l y encourage the r e g u l a t i n g ,
as veil as the r e g u l a t e d , par t i e s to comment on and u l t i m a t e l y
agree on the deve l oped site s a m p l i n g p l a n .

In many cases, a great deal of s tudy must be in i t ia t ed pr ior to
the c o m p l e t i o n of the s i te s a m p l i n g p l a n . I n f o r m a t i o n on the
type of act ivi t ie s conducted at a site and where p o t e n t i a l
contamination might be, as veil as l o ca t ing p o t e n t i a l l y
uncontaminated background s i t e s , i s c r i t i ca l . In the f o l l o w i n g
sec t ion, ve v i l l g e n e r a l l y present some of the techniques
u t i l i z e d and sample types c o l l e c t ed to suppor t each s p e c i f i c s i te
s a m p l i n g p l a n .
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15 6.2 S E L E C T I O N OF P A R A M E T E R S TO BE M E A S U R E D
The parameters to be measured u s u a l l y are d i c ta t ed by the purpo s e

f *"^ of an inves t igat ion. T h e y should be based on required moni tor ing
condi t ions or on the f i e l d i n v e s t i g a t o r ' s or r e q u e s t e r ' s

' knowledge of the prob l em being inve s t iga t ed .
f ™ 5JL j

6 . 3 S E L E C T I O N O F S A M P L I N G E Q U I P M E N T
Fr-*•-! Equipment and mater ia l s used for s a m p l i n g must be s e l ec ted with

cons iderat ion for the parameters of interest. T h e i r use must not
* result in contamination of the sampl e with the parameters of

p concern or other a r t i f a c t s at l ev e l s impac t ing the usage of the
data . Equipment made with PVC may be used for most general

-i-- inorganic parameters. Equipment made with T e f l o n a n d / o r
s t a i n l e s s steel is a c c e p t a b l e for both inorganic and organic

fS.m. %•. parameters.
jr?

6 . 4 S P E C I A L P A R A M E T E R / S A M P L I N G T E C H N I Q U E C O N S I D E R A T I O N S
J- Some parameters require spec ia l h a n d l i n g co p r e c l u d e lo s s e s

through v o l a t i l i z a t i o n or absorpt ion. M a j o r c on s id era t i on s are
j as f o l l o w s :
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\ a. V o l a t i l e parameters may not be s a m p l e d by means^- e m p l o y i n g a vacuum or which aerate the s a m p l e . T h e yshould be obtained by a bai ler or pre s sur ized p u m p i n gp system. Every e f f o r t must be made to minimize(, perturbation of the s ampl e during s a m p l i n g and anyc ompo s i t ing s t e p s , and minimize exposure to sources
t- which may lead to contamination ( i . e . , solvent bearingH c o n t a i n e r s / p r o c e s s e s , combustion engines, e t c . ) .f M

b. S a t u r a t e d / H e t e r o g e n e o u s Matr i c e s - cons iderat ion mustfl be given to those parameters for which the s a m p l eL container is rinsed with the s a m p l e as to whether thes a m p l e matrix i s saturated or heterogeneous. If there
§ is a p o t e n t i a l for bias due to the r ins ing then sk ipthe rinse and note the occurrence in the s a m p l i n g f i e l dnotes.e c. Dis so lved parameters must be f i l t e r e d in the f i e l db e f o r e the preservative is a d d e d . F i l t r a t i o n isp e r f o r m e d by the use of one p iece m o l d e d , in-lineP; d i s p o s a b l e car tr idge s or f i l t e r a d a p t e r s withL r e p l a c e a b l e media. The f i l t e r s are 0.45 micron poresize and are composed of noncontaminating synthe t i cf i b e r s .

|: 6.5 T Y P E S OF S A M P L E S
6.5.1 Grab S a m p l e

^ A grab sampl e is one ind iv idua l s a m p l e c o l l e c t e d at one instant
r in time. It n o r m a l l y is associated with water or was t ewater
f e s a m p l i n g . However , s o i l , s ed iment , l iqu id hazardous waste

s a m p l e s , e tc., al so may be considered grab s a m p l e s . Grab s a m p l e s



J
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are used to characterize the medium at a p a r t i c u l a r instant in

_f time and are always associated with instantaneous water or
wastewater f l o w data. Grab s a m p l i n g is conducted when:

r ••

,..-.. 1. The water or wastewater stream is not continuous ( e . g . ,.1 batch di s charges or intermittent f l o w ) ;j
2. The characteristics of the water or wastewater streamjl are known to be constant or nearly so;
3. The s a m p l e is to be analyzed for parameters whoser? character i s t i c s are l i k e l y to change s i g n i f i c a n t l y with— ; time ( e . g . , d i s s o lv ed gases, bacteria, e t c . ) ;
4. The sample is to be co l l e c t ed for analys i s of aJf$ parameter, such as oil and grease, where the.- c o m p o s i t i n g process could s i g n i f i c a n t l y a f f e c t theobserved concentrat ion; and
5. Data on max imum/minimum concentrations are desired fora continuous water or wastewater stream.

Parameters which are g e n e r a l l y analyzed and for which s a m p l e s
", w i l l always be c o l l e c t e d by Law on a grab basis or in-situ only

I inc lude: p H , temperature, d i s s o l v e d oxygen, s u l f i d e , c h l o r id e
r e s i d u a l , p h e n o l , oi l and grease, bacteria, v o l a t i l e organic s ,
hexavalent chromium, and other d i s s o l v e d gases.

J t
a
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6.5.2 C o m p o s i t e S a m p l e s
T h e r e are two type s of compos i t e sample s . T h e y are timed
compo s i t e and f l o w propor t i ona l compos i t e s a m p l e s . A timed
compos i t e sample is a c ompo s i t ing of at least eight d i s cre t e
s a m p l e s of equal volume and equal time interval for the
c o m p o s i t i n g per iod. A f l o w propor t i ona l compos i t e s a m p l e i s a
c o m p o s i t i n g of at * least eight di screte s a m p l e s c o l l e c t ed
p r o p o r t i o n a l to the f l o w rate over the c ompo s i t ing period.
C o m p o s i t e s a m p l i n g is conducted when:

1. The water or wastewater stream is continuous;
2. The characteri s t ic s of the water or wastewater streamare not known to be constant;
3. M a s s / u n i t time l o a d i n g data are ne eded; and
4. A minimum number of s a m p l e s are to be a n a l y z e d .

6.5.3 Areal Compo s i t e
Areal composi te is a s a m p l e c ompos i t ed f r o m i n d i v i d u a l grab
s ampl e s c o l l e c t e d over an areal or cross-sectional basis. Areal
c ompo s i t e s shal l be made up of equal volumes of grab s a m p l e s ;
each grab s a m p l e shal l be c o l l e c t e d in an id en t i ca l manner.
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E x a m p l e s inc lude sediment compos i t e s made up of quarter-point
£ sediment s a m p l e s f r o m a stream, soil sample s f r o m grid p o i n t s on

a grid system, water sampl e s c o l l e c t ed at various d e p t h s at the
t -— same point or f r o m quarter po in t s in a stream, etc.

1;i 6.5.4 S p l i t S a m p l e
p A s p l i t s a m p l e is a s a m p l e which has been port ioned into two or

more containers f r o m a s ing l e sample container. Por t i on ing
•M assumes adequate mixing to ensure s p l i t s ampl e s are, for all

prac t i ca l purpose s , i d en t i ca l . S p l i t s ample s wi l l b e c o l l e c t ed
fl "i upon DER request.
1:

6.5.5 D u p l i c a t e S a m p l e
i- D u p l i c a t e sampl e s are s a m p l e s c o l l e c t e d s imu l taneou s ly f r o m the

same source under ident i ca l condi t ions and p l a c e d into s eparate
I 5

containers.
r

6.5.6 Control S a m p l e
JL A control sample is a samp13 c o l l e c t e d ups tream or u p g r a d i e n t

f r o m a source or site to i s o l a t e the e f f e c t s of the source or
gs: s i te on the par t i cu lar ambient medium being s a m p l e d .
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6.5.7 Background S a m p l e
A background s a m p l e is a s a m p l e c o l l e c t ed f r o m an area, water
body, or site s imi lar to the one being s t u d i e d , but located in an
area known or thought to be f r e e f r o m p o l l u t a n t s of concern.

6 . 6 W A T E R S A M P L I N G
W a t e r s a m p l e s t y p i c a l l y consist of indiv idual grab, c ompo s i t e , or
areal compos i t e s a m p l e s . S a m p l e containers used by Law are
l i s t e d in T a b l e 6-1. Container and preservative p r e p a r a t i o n
procedures may be f ound in A p p e n d i x B. Below are d e s c r i p t i o n s of
various type s of water sampl e s .

6.6.1 Lagoons and P i t s S a m p l i n g
For routine c o n f i r m a t i o n of waste const i tuents or qua l i ta t iv e
charac t er iza t ion of wastewater streams, a s i n g l e grab s a m p l e may
be c o l l e c t e d . Factor s such as the size of the impoundment , the
nature of the waste, i n f l u e n t and e f f l u e n t p o i n t s , etc., may
neces s i tate the c o l l e c t i on of an area compos i t e s ampl e . In
either case, the s a m p l e taken should be r epre s en ta t iv e of the
medium being s a m p l e d . For the c o l l e c t i o n of a s e d i m e n t / b o t t o m
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s l u d g e s a m p l e , indiv idual grab s a m p l e s may be c o l l e c t e d at
L. several po in t s along the perimeter of the lagoon or p i t , using a

hand auger or shovel. The sampl e s may then be c o m p o s i t e d .

L
L

I T
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T A B L E 6.1. REQUIRED C O N T A I N E R S , P R E S E R V A T I O N T E C H N I Q U E S A N D
H O L D I N G T I M E S

P A R A M E T E R C O N T A I N E R ( # 1 ) P R E S E R V A T I V E
M A X I M U M
H O L D I N G
T I M E ( # 3 )

I n o r g a n i c T e s t s
A c i d i t y
A l k a l i n i t y
Ammonia

P , G -
P , G ,

Biochemical oxygen P , G <demand
Biochemical oxygen P , G -demand , carbonaceous
Bromide P , G «
Chemical oxygen P , G -demand
C h l o r i d e P , G
C h l o r i n e , t o ta l P , Gre s idual

C o o l , 4 ° C
C o o l , 4 ° C
C o o l , 4 ° C
H a S O i to pH <2
C o o l , 4 ° C

C o o l , 4 ° C

None required
C o o l , 4 ° CHaSOi to pH <2
N o n e required
N o n e required

14 days
14 days
28 days

48 hours

48 hours

28 days
28 days

28 days
A n a l y z ei m m e d i a t e l y

C o l o r P , G C o o l , 4 ° C 48 hours
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r
t

T A B L E 6.1. R E Q U I R E D C O N T A I N E R S , P R E S E R V A T I O N T E C H N I Q U E S A N D
H O L D I N G T I M E S( C o n t i n u e d )

L"

B

D
r •

ff.

r

P A R A M E T E R CONTAINER ( # 1 )

C y a n i d e , t o ta l and P,Gamenable toc h l o r i n a t i o n

F l u o r i d e P
H a r d n e s s P , G
K j e l d a h l N i t r o g e n P , G

p H P , G

T u r b i d i t y P , G

M e t a l s ( 4 )
Chromium V I P , G
Mercury P
Mercury G

P R E S E R V A T I V E

C o o l , 4 ° C
NaOH to pH >120 . 6g ascorbicacid ( # 6 )
N o n e required
HNOj to pH <2
C o o l , 4 ° C
H a S O i to pH <2
N o n e required

C o o l , 4 ° CS t o r e in dark

C o o l , 4 ° C
HNOj to pH <2
HNOi to pH <2

M A X I M U M
H O L D I N G
T I M E ( # 3 )

14 days
( # 9 )

28 days
6 months

28 days
A n a l y z ei m m e d i a t e l y
48 hours

24 hours
28 daysp l a s t i c13 daysg l a s s
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T A B L E 6.1. R E Q U I R E D C O N T A I N E R S , P R E S E R V A T I O N T E C H N I Q U E S A N D
H O L D I N G T I M E S( C o n t i n u e d )

P A R A M E T E R

M e t a l s , T o t a lW a t e rS o i l / S e d i m e n t
M e t a l s , Dis so lved

N i t r a t e
N i t r a t e - n i t r i t e

N i t r i t e
Oil and grease

C O N T A I N E R ( # 1 )
*

P , G
P , G
P , G

P / G
P , G

P , G
G ( O n l y )

P R E S E R V A T I V E

H N O s to pH <2
Cool 4 ° C
F i l t e r on siteHNOs to pH <2
C o o l , 4 ° C
C o o l , 4 ° C
H a S O i to pH <2
C o o l , 4 ° C
C o o l , 4 ° C

M A X I M U M
H O L D I N G
T I M E ( # 3 )

6 months6 months
( # 4 ) 6 months6 months

48 hours
28 days

48 hours
28 days

Organic carbon

Organic H a l i d e s

Orthopho spha t e

P , G

G , Amber( T e f . )

P , G

Ha SO* to pH <2
C o o l , 4 ° C 2 8 daysHCL or Ha SO*
to pH <2
C o o l , 4 ° C , 7 daysS o d i u m T h i o s u l f a t e( # 6 )
F i l t e r immed ia t e ly 48 hoursC o o l , 4 ° C
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T A B L E 6.1. R E Q U I R E D C O N T A I N E R S , P R E S E R V A T I O N T E C H N I Q U E S A N D
H O L D I N G T I M E S( C o n t i n u e d )

r
r
B
i_

; _

i:
r:

£

P A R A M E T E R

Oxygen, d i s s o l v e d ,probe
W i n k l e r

Phenol s

Phosphorus ,e l ementa l
Pho sphor us , tota 1

Res idu e , to tal
Res idue , f i l t e r a b l e
Residue,n o n - f i l t e r a b l e
Res idue , s e t t l e a b l e
Residue, v o l a t i l e

C O N T A I N E R ( # 1 )

—

G , G T o p

G Only

P , G

P , G

P , G
P , G
P , G

P , G
P , G

P R E S E R V A T I V E

—

Fix on site &store in dark
C o o l , 4 ° CH a S 0 4 to pH <2
C o o l , 4 ° CH a S O i
C O O l , 4 ° C
to pH <2

C O O l , 4 ° C
C O O l , 4 ° C

C O O l , 4 ° C
C O O l , 4 ° C

M A X I M U M
H O L D I N G
T I M E ( # 3 )

Determineon site
8 hours

28 days

48 hours

28 days

7 days
7 days
7 days

48 hours
7 days
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T A B L E 6.1. R E Q U I R E D C O N T A I N E R S , P R E S E R V A T I O N T E C H N I Q U E S A N D
H O L D I N G T I M E S( C o n t i n u e d )

P A R A M E T E R

PetroleumHydrocarbon s

S i l i c a
S p e c i f i cConductance
S u l f a t e
S u l f i d e

C O N T A I N E R ( # 1 )

G

P
P , G

P , G
P , G

P R E S E R V A T I V E

C o o l , 4"C
HCL to pH <2

C o o l , 4 ° C
C o o l , 4 ° C

C o o l , 4 ° C
C o o l , 4 ° C

M A X I M U M
H O L D I N G
T I M E ( # 3 )

14 d a y s /water28 days/soil
28 days
28 days

28 days
7 days

S u l f i t e

S u r f a c t a n t s( M B A S )
T e m p e r a t u r e

P , G

& zinc acetatep l u s sodiumhydroxide topH >9
None required

C o o l , 4 ° C

A n a l y z ei m m e d i a t e l y
48 hours

Determineon s i te
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T A B L E 6.1. R E Q U I R E D C O N T A I N E R S , P R E S E R V A T I O N T E C H N I Q U E S A N D
H O L D I N G T I M E S( C o n t i n u e d )

-M
i

P A R A M E T E R C O N T A I N E R ( # 1 ) P R E S E R V A T I V E

m

Organic T e s t s
N i t r o s a m i n e s -W a t e r

N i t r o s a m i n e s -S o i l s

G ( T e f l o nl ined c a p )

G ( T e f l o n

C o o l , 4 ° Cstore in dark0.008%( # 6 ) ( # 1 2 )
C o o l , 4 ° C
( # 1 2 )

M A X I M U M
H O L D I N G
T I M E ( # 3 )

5 days toextract40 daysa f t e rex trac t ion10 days toextract40 daysa f t e rextract ion

P C B s -W a t e r s

PCBs-S o i l s

G ( T e f l o n C o o l , 4 ° Cl ined c a p ) pH 5-9 ( # 8 )( # 1 2 )

G ( T e f l o n

I f
N i t r o a r o m a t i c sand I s o p h o r o n e -W a t e r s

N i t r o a r o m a t i c sand I s o p h o r o n eS o i l s

G ( T e f l o nl ined c a p )

G ( T e f l o n

C o o l , 4 ° C
( # 1 2 )

C o o l , 4 ° Cstore in dark0.008% N a 3 S a O j( # 6 ) ( # 1 2 )
C o o l , 4 ° C
( # 1 2 )

5 days toextract40 daysa f t e rex trac t ion10 days toextract40 daysa f t e rextract ion
5 days toextract40 daysa f t e rextract ion10 days toextract40 daysa f t e rex tract ion
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T A B L E 6.1.r R E Q U I R E D C O N T A I N E R S , P R E S E R V A T I O N T E C H N I Q U E S A N D
H O L D I N G T I M E S( C o n t i n u e d )

P A R A M E T E R C O N T A I N E R ( # 1 ) P R E S E R V A T I V E
M A X I M U M
H O L D I N G
T I M E ( # 3 )

f

P o l y n u c l e a rA r o m a t i cH y d r o c a r b o n s -W a t e r s
P o l y n u c l e a rAromt i c sH y d r o c a r b o n s -S o i l s

H a l o e t h e r s -W a t e r s

H a l o e t h e r s -S o i l s

Amber G l a s s C o o l , 4 ° C( T e f l o n l ined store in darkc a p ) 0.008% N a a S a O j( # 6 ) ( # 1 2 )
Amber G l a s s C o o l , 4 ° C( T e f l o n l ined ( # 1 2 )

G ( T e f l o nl ined c a p )

G ( T e f l o n

L
C h l o r i n a t e dH y d r o c a r b o n s -W a t e r s

C h l o r i n a t e dH y d r o c a r b o n s -S o i l s

G ( T e f l o nl ined c a p )

G ( T e f l o n

C o o l ; 4 ° C0.008% N a j S a O j
( # 1 2 )

C O O l , 4 ° C
( # 1 2 )

C O O l , 4 ° C
( # 1 2 )

C o o l , 4 ° C
( # 1 2 )

5 days toextract,40 daysa f t e rextract ion10 days toex trac t ,40 daysa f t e rex tract ion
5 days toex trac t ,40 daysa f t e rextraction10 days toextract40 daysa f t e rex tract ion
5 days toe x t rac t ,40 daysa f t e rex trac t ion10 days toex tract ,40 daysa f t e rextract ion
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T A B L E 6.1. R E Q U I R E D C O N T A I N E R S , P R E S E R V A T I O N T E C H N I Q U E S A N D
H O L D I N G T I M E S( C o n t i n u e d )

0 P A R A M E T E R C O N T A I N E R ( # 1 ) P R E S E R V A T I V E
M A X I M U MH O L D I N G
T I M E ( # 3 )

P
P
0

Purgeab l e sH a l o c a r b o n s -W a t e r sPurgeab l e sH a l o c a r b o n s -S o i l s
Purgeab l e sAromatic s-W a t e r sV o l a t i l e OrganicsS o i l s , W a t e r s

A c r o l e i n /A c r y l o n i t r i l eW a t e r s
A c r o l e i n /A c r y l o n i t r i l eS o i l s
S e m i v o l a t i l eOrganics - W a t e r s

S e m i v o l a t i l e sOrganics - s o i l s

40 ml vialt e f l o n s ep ta
G ( T e f l o n )

40 ml vialt e f l o n s ep ta
40 ml vialt e f l o n s ep taor 4 oz wide-mouth witht e f l o n / s i l i c o nseptum caps
40 ml vialt e f l o n s ep ta

G ( T e f l o n )

G l a s s b o t t l e ,

C o o l , 4 ° C
( # 1 2 )

C o o l , 4 ° C
( # 1 2 )

C o o l , 4 ° C
HCL to pH <2
( # 1 2 )C o o l , 4 ° C
( # 1 2 )

C o o l , 4 ° C0.008%,a d j u s t pH to 4-5
( # 6 ) ( # 1 2 )
C o o l , 4 ° C
( # 1 2 )

C o o l , 4 ° C
( # 1 2 )

8 o z widemouth C o o l , 4 ° Cwith t e f l o n ( # 1 2 )l ined caps

10 days

10 days

10 days

10 days

10 days

10 days

5 days toex trac t ,4 0days a f t e rextract ion10 days toex trac t ,40 daysa f t e rex trac t ion
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T A B L E 6.1. R E Q U I R E D C O N T A I N E R S , P R E S E R V A T I O N T E C H N I Q U E S A N D
H O L D I N G T I M E S( C o n t i n u e d )

P A R A M E T E R C O N T A I N E R ( # 1 ) P R E S E R V A T I V E
M A X I M U M
H O L D I N G
T I M E ( # 3 )

I

P h e n o l s -W a t e r s

Pheno l s -S o i l s

P h t h a l a t e Esters-W a t e r s

P h t h a l a t e Esters-S o i l s

B e n z i d i n e s -W a t e r s

Benz id in e s -S o i l s

T C D D -W a t e r s

T C D D -S o i l s

G l a s s b o t t l e , C o o l , 4 ° Ct e f l o n lined 0.008% 2 S ° 2 ° 3c a p ( # 6 ) ( # 1 2 )

G ( T e f l o n ) C o o l , 4 ° C
( # 1 2 )

G l a s s b o t t l e , C o o l , 4 ° Ct e f l o n l ined ( # 1 2 )cap

G ( T e f l o n )

G l a s s b o t t l e ,t e f l o n linedcap

G ( T e f l o n )

G ( T e f l o nl ined c a p )

G ( T e f l o nl ined c a p )

C o o l , 4 ° C( # 1 2 )

C o o l , 4 ° C
0.008% N a a S O j
( # 6 ) ( # 1 2 )

C o o l , 4 ° C
( # 1 2 )

C o o l , 4 ° C
0.008% N a 2 S 0 3
( # 6 ) ( # 1 2 )

Coo l , 4 ° C
( # 1 2 )

5 days toextract ,40 daysa f t e rextract ion10 days toextract ,40 daysa f t e rextract ion5 days toextract,40 daysa f t e rex trac t ion10 days toex trac t ,40 daysa f t e rex trac t ion5 days toex trac t ,40 daysa f t e rextract ion10 days toex trac t ,40 daysa f t e rextract ion5 days toex trac t ,40 daysa f t e rextraction10 days toextract ,40 days
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T A B L E 6-2. T A B L E R E F E R E N C E S

1 . P o l y e t h y l e n e ( P ) o r G l a s s ( G ) .2. S a m p l e preservation should be p e r f o r m e d i m m e d i a t e l y upons a m p l e c o l l e c t i o n . For c ompo s i t e s a m p l e s , each a l iquo tshould be preserved at the time of c o l l e c t i on . When use ofan automated sampler makes it i m p o s s i b l e to preserve eacha l iquo t , then s a m p l e s may be preserved by mainta in ing at 4°Cuntil c ompo s i t ing and sampl e s p l i t t i n g is c o m p l e t e d .3. S a m p l e s should be analyzed as soon as p o s s i b l e a f t e rc o l l e c t i o n . The times l i s t e d are the maximum times thats a m p l e s may be held b e f o r e analys i s and s t i l l consideredva l id . S a m p l e s may be held for longer per iod s only if thepermi t t e e , or monitoring laboratory has data on f i l e to showthat the s p e c i f i c type s of s a m p l e s under s tudy are s tab l efor the longer time. Some sample s may not be s t a b l e for themaximum time period given in the table . A p e r m i t t e e , ormonitoring laboratory is ob l iged to hold the sampl e for ashorter time if knowledge ex i s t s to show thi s is necessaryto maintain sampl e s t a b i l i t y .4. S a m p l e s should be f i l t e r e d i m m e d i a t e l y on-site b e f o r e a d d i n gpreservative f o r d i s s o lv ed meta l s .5. Guidance a p p l i e s to sampl e s to be analyzed by GC, LC, orG C / M S f o r s p e c i f i c compounds.6. S h o u l d only be used in the presence of residual chlor ine .7 . For the analys i s o f d i p h e n y l n i t r o s a m i n e , add 0.008% NajSjOjand a d j u s t pH to 7*10 with NaOH within 24 hours of s a m p l i n g .( N o t e 6 . )8. The pH a d j u s t m e n t may be p e r f o r m e d upon receipt at thelaboratory and may be omitted if the s a m p l e s are extractedwithin 72 hours of c o l l e c t i o n . For the ana ly s i s of a l d r i n ,a d d 0.008% N a a S a O j . ( N o t e 6 . )9. Maximum h o l d i n g time is 24 hours when s u l f i d e is pre sent .10. S a m p l e receiving no pH a d j u s t m e n t must be analyzed w i th in 7days of s a m p l i n g .11. S a m p l e s for acrolein receiving no pH a d j u s t m e n t must beanalyzed wi thin 3 days of s a m p l i n g .1 2 . H o l d times a r e V e r i f i e d T i m e o f Receipt ( V T S R ) .

r-;
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If a more rigorous charac t er iza t ion of the waste is necessary,
other procedures should be used to ensure a t ru ly r epre s en ta t iv e
s a m p l e . S p e c i f i c a l l y f or water s a m p l e s , d iv id e th e s u r f a c e area
into an imaginary grid. T a k e three sample s if p o s s i b l e : one
s a m p l e near the s u r f a c e , one sampl e at m i d - d e p t h , and one s a m p l e
at the bottom. Repeat the s a m p l i n g at each grid over the entire
pond or site. For s e d i m e n t / b o t t o m s l u d g e s a m p l i n g , al so d i v i d e
the s u r f a c e area into an imaginary grid. T a k e one s a m p l e f r o m
each grid over the entire lagoon or p i t , using a s p l i t spoon
s a m p l e r or an extension or a b o t t l e (secured to an e x t en s i on)
with a mechanism for opening and c l o s ing the container.

6.6.2 Drainage Dit che s , Creeks, R u n - O f f / S e e p a g e AreasS a m p l i n g
S O P s consist of c o l l e c t i n g water and sediment sampl e s at the
po int of di scharge into the sur fa c e water, downgradient
( d o w n s t r e a m ) f rom the point of d i s charge , and u p g r a d i e n t
( u p s t r e a m ) f r o m the d i s charge po in t . Least contaminated areas
should be sampled f i r s t . At each s a m p l i n g p o i n t , the water
should be c o l l e c t e d prior to the sediment sample . Care should be
taken not to d i s turb the sediment during c o l l e c t i o n of the water
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s a m p l e s . If wading i s necessary, the s a m p l i n g point should be
J- approached f r o m the downgradient s ide. The number and type

( i n d i v i d u a l or areal c o m p o s i t e ) of s ampl e s should be based on the
t •

"""' s p e c i f i c site s a m p l i n g p l a n ; however, the inspec tor should be
... a l l owed l a t i t u d e to use his best j u d g m e n t to add to the s a m p l i n gJ L ?

- program a f t e r a thorough site reconnaissance. S a m p l i n g equipment
.•]j should be cleaned a f t e r each s a m p l i n g point to avoid

cross-contamination .

6.6.3 Groundwater S a m p l i n gJ 5s Law uses d ed i ca t ed PVC bailers and T e f l o n bai ler s for groundwater
£' s a m p l i n g . The wel l w i l l be purged using either a submersible

pump or bailer constructed with non contaminat ing m a t e r i a l s
-*- ( i . e . , s t a in l e s s s t e e l , t e f l o n ) b e f o r e taking s a m p l e s to c lear

the wel l of the s tanding water column. The p u r g i n g volume is toX 1

, be at least 3 to 5 well volumes. The d e p t h of water should be
£. determined b e f o r e and a f t e r p u r g i n g to assess well recovery. All

equipment p lac ed down the well must be c l eaned. A p p e n d i x C• - - -- •• <v- . - . , * • =• £ pre sent s L a w ' s standard c l eaning procedures f o r f i e l d equipment.
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6 . 7 S O I L S A M P L I N G
Law soil s a m p l i n g procedures are in accordance with Eng ine e r ing
S u p p o r t Branch S t a n d a r d Opera t ing Procedures and Q u a l i t y
Assurance M a n u a l . U . S . Environmental Protec t ion A g e n c y , Region
I V , A p r i l 1 9 8 6 , a n d T e s t M e t h o d s f o r Eva lua t ing S o l i d W a s t e .
S W - 8 4 6 . U . S . Environmental Protec t ion Agency, 3 r d E d i t i o n ,
November 1986.

6 .7 .1 S i t e S e l e c t i o n
Areas se lected for soil s a m p l i n g should be s t r a t e g i c a l l y located
in order to co l l e c t a representat ive f r a c t i o n of the s o i l s with
the minimum number of sample s and e f f o r t . A sur fac e inspec t ion
of the sub j e c t area should be made to locate pertinent f e a t u r e s
and to evaluate the r e l a t i o n s h i p between these f e a t u r e s and
p o t e n t i a l sources of p o l l u t i o n . The loca t ions of sediment
d e p o s i t i o n a l areas are good indica t ions of sur fac e r u n - o f f
d irec t ion.

In most instances, the f i r s t inves t igation of a site w i l l be
reconnaissance or s creening-type s tudy. S a m p l i n g in these
instances wi l l g enera l ly be c on f in ed to s ur fa c e s o i l s or s h a l l o w
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' c o r i n g using hand equipment such as shovel s , t r owe l s , or hand
augers. For screening purpo s e s , s u r f a c e s o i l / s e d i m e n t s a m p l i n g
should be conducted in d e p o s i t i o n a l areas p r i m a r i l y in the
downstream or downgradient portion of the area of interest. An
upgradi en t s a m p l e may be c o l l e c t ed as a control site. ( N o t e :
S a m p l i n g at d e p o s i t i o n a l areas tends to bias the s a m p l i n g toward
higher concentrat ions .)

For more s oph i s t i ca t ed inve s t iga t i on s , power equipment such as
d r i l l i n g rig may be used. The number of s ampl e s or test ho l e s
and the s p e c i f i c d e p t h of s a m p l i n g w i l l vary according to s i te
condi t i on s and the scope of the inves t igat ion. In genera l , a
minimum of three to f o u r s a m p l i n g sites or test hole s should be
i n s t a l l e d in order to adequate ly determine subsurface condit ions.

6.7.2 S a m p l i n g Technique s
S u r f a c e soil or sediment s a m p l e s can be obtained by means of grab
s a m p l i n g . T h i s method consi s t s of c o l l e c t i n g the soil or
sediment in a sampl e container by s cooping with a trowe l , shovel ,
j a r , or b o t t l e .
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S h a l l o w sub sur fac e s a m p l e s can be c o l l e c t ed by continuous coring
with a hand auger. S h a l l o w d e p t h s a m p l e s may also be c o l l e c t e d
by d i g g i n g a hole with a shovel , then removing all the loose soil
and c o l l e c t i n g a sampl e at the desired d e p t h using a trowel.

For deeper s a m p l i n g using a d r i l l i n g rig, a large diameter auger
is used to advance the hole to the desired d e p t h . A s p l i t spoon
or S h e l b y tube is then added to the d r i l l rod and f or c ed into the
undisturbed soil . The s a m p l e is e x truded , the port ions that are
di s turbed or contaminated with f o r e i g n material introduced
through c o l l e c t i o n me thodo l ogy are d i s c a r d e d , and the remainder
is p l a c e d in the a p p r o p r i a t e sampl e c o n t a i n e r ( s ) .

6 . 8 L A N D F I L L S A N D H A Z A R D O U S W A S T E S I T E S A M P L I N G
6.8.1 General
S a m p l i n g o f sanitary l a n d f i l l s i s considered a routine o p e r a t i o n ;
however, s a m p l i n g known or suspected hazardous waste s i te s could
be dangerous to the personnel involved. T h e r e f o r e , the Law
s a f e t y SOP should be s t r i c t l y observed during all s a m p l i n g
opera t ions at known or suspec ted hazardous waste sites.
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S a m p l i n g procedures f o r c o l l e c t i n g waste, s o i l , s ed iment , water,
JF? and groundwater sampl e s at hazardous waste s i t e s and l a n d f i l l s

are ident i ca l to those a l r eady discussed in this section.
jr?

All "hot" or concentrated sample s should be c l ear ly lab e l ed as
*j such when they are submitted for laboratory analyses . Any

_T5 " observations ( o d o r , appearance , container l a b e l i n g , e t c . ) made by
the inspector that might alert the laboratory to p o t e n t i a l

~*1 dangers or provide laboratory personnel with in f ormat i on on
p o s s i b l e cons t i tuent s in the sample s ( h i g h concentrations, e t c . )

„ should be e x p l a i n e d on the f i e l d sheet.

6.8.2 S i t e S e l e c t i o n
^ In s e l e c t i n g s a m p l i n g p o i n t s in a l a n d f i l l or hazardous waste

V* s i t e , the site should be checked for drainage areas, l eachate
_• f l o w , and s u r f a c e s p i l l s . S p r i n g s , s e ep s , p o n d s , and we t areas

__£- should be examined for signs of l eachate , such as d i s c o l o r a t i o n .
~ Areas of excessive dead vegetat ion a n d / o r dead animals are good

-^ indicators of a p o t e n t i a l hazard. Nearby water bodies and w e l l s
downgradient f r o m the site should be located for s a m p l i n g to

I check for o f f - s i t e movement of leachate.
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p 6.8.3 S a m p l i n g of Drums, Barrels, and Other Containers
Drum/barre l and container s a m p l i n g should only be conducted when£1| ab so lu t e ly necessary. Whenever drum/barrel or container s a m p l i n g

Q is necessary, the f i r s t pr i or i ty would be the c o l l e c t i o n of
s a m p l e s f r o m open containers, because open containers g e n e r a l l y

P present l e s s hazard to the sampler than closed containers.

} A prob l em which o f t e n arises in container s a m p l i n g is
_ s t r a t i f i c a t i o n a n d / o r phase separation. If only one layer orF1 phase is s a m p l e d , this should be noted and taken into account
P. when in t e rpr e t ing a n a l y t i c a l result s . Where p o s s i b l e , s a m p l e si should be c o l l e c t ed throughout the entire d e p t h of the containert - :

p or at several d i f f e r e n t p o i n t s to provide a repre s enta t ive
s ampl e .

j
£1 6.8.4 S a m p l i n g Techniques

S a m p l e s f r om d r u m s / b a r r e l s can be c o l l e c t ed using a 4- f oo t l o n g ,
;«&-. 1 / 2 - i n c h internal diameter g l a s s tube. The tube is inserted into

the open ing of the d r u m / c o n t a i n e r as far as p o s s i b l e . The openFi end is then sealed either with the thumb or a rubber s t o p p e r to
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ho ld the s a m p l e in the tube whi l e removing the tube f r o m the
d r u m / b a r r e l . The s a m p l e is then p la c ed in the a p p r o p r i a t e
container and the procedure repeated until an adequate amount of
s ampl e is c o l l e c t ed . S a m p l e volume should be held to the
abso lute minimum required for analysi s .

6 . 9 S P E C I F I C A N A L Y T I C A L T E C H N I Q U E S
The s p e c i f i c f i e l d analyt i ca l techniques used by Law are l i s t e d
in T a b l e 6-3. The procedures for each analyt i ca l technique and
f i e l d test f o l l o w t h e table .

6.9.1 pH
Only e lec tronic ( p o r t a b l e ) meters with provi s ions for temperature
compensat ion should be used. Tempera ture resis tant combination
e l e c t rode s should be used in c on junc t i on with the meters.

The meter should be checked b e f o r e each f i e l d t r i p for any
mechanical or electrical f a i l u r e s , weak batteries , and cracked or
f o u l e d e l ec trodes . The meter also should be ca l ibrated with
s tandard b u f f e r s o lu t i ons of known pH values ( e . g . , 4, 7, and
1 0 ) . W h i l e in the f i e l d , the meter should be ca l ibrat ed with the
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three b u f f e r s b e f o r e using. T h e r e a f t e r , the meter should be
L checked against two b u f f e r s b e f o r e each reading. In case of an

apparent pH v io la t i on , the e l e c trode should be checked with a pH
~ 7.0 b u f f e r and recalibrated to the closest r e f er ence b u f f e r . The
«=• s a m p l e then should be reanalyzed.

i
JO

I

I
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T A B L E 6-3. S P E C I F I C F I E L D A N A L Y T I C A L T E C H N I Q U E S

A n a l y t i c a lParameter Method Equipment

pH E l e c t r o m e t r i c a l l y using P o r t a b l ea g la s s e l e c t rode in pH metercombination with are f erence p o t e n t i a l ora combination electrode.
Disso lved E l e c t r o m e t r i c a l l y Y S IOxygen using a cal ibrated d i s s o lvedDO meter meter
S p e c i f i c Whea t s t one bridge type S e l f -Conductance or equivalent meter at contained25 degrees c ent igrade, conduct-or meter with temperature t i v i t ycorrections a p p l i e d meter,wheats tonebridget y p e , orequivalent

L
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6.9.2 Dis so lved Oxygen
p * L a w uses only Y S I d i s s o lved oxygen ( D O ) meters f o r f i e l d
•£

measurements. The meter should be checked b e f o r e each f i e l d t r i p
for any mechanical or e l e c tr i cal f a i l u r e s and membrane

:> continuity. All meters should be cal ibrated b e f o r e each f i e l d
t r i p .

P
f l r 6 . 9 . 3 F i e l d Conductance

A p o r t a b l e s p e c i f i c conductance meter, wheats tone br idge t y p e or
equivalent , should be used. Each meter should be checked b e f o r eI S L

i each f i e l d t r i p . Batterie s should be checked, and c o n d u c t i v i t y
fz~ c e l l s should be cleaned and checked against known s t andard s .

B e f o r e using in the f i e l d , check each day with known s t a n d a r d s .
~ R e f e r to the instrument instructions for temperature-conductance

^_ c a l c u l a t i o n s . D u p l i c a t e f i e l d analyse s should agree with +/- 10
i percent.
*n
k

6 . 1 0 G R O U N D W A T E R LEVEL M E A S U R E M E N T
*~ 6.10.1 General|

The measurement of groundwater level in w e l l s i s f r e q u e n t l yS2_
I conducted in c o n j u n c t i o n with groundwater s a m p l i n g . The d a t a

f -
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f r o m such measurements is needed to determine / t h e "free" water
s u r f a c e and can be used to e s t a b l i s h groundwater grad i en t s and,
u l t i m a t e l y , th e d irec t ion o f groundwater f l o w .

All groundwater level measurements w i l l be made in re f erence to
an e s tab l i sh ed re f erence point on the well casing. T h i s
r e f erence point shall be we11-documented in f i e l d records.

6.10.2 S p e c i f i c Groundwater Level Measuring Technique s
Measur ing the d e p t h to the groundwater tab l e can be accompl i shed
by the f o l l o w i n g methods:

1. P o p p e r or Bel l Sounder . A bel l or cup-shaped weightthat is ho l l ow on the bottom is attached to a measuringtape and lowered into the w e l l . A " p l o p p i n g " or" p o p p i n g " sound is made when the weight strikes thes u r f a c e of the water. An accurate reading can bedetermined by l i f t i n g and lowering the weight in shortstrokes and reading the tape when the weight barelyp strikes the water.
2. W e i g h t e d T a p e . T h i s method is the same as the "bellf- sounder", except any type of we igh t , such as a p a d l o c k£_ or lead sinker, can be used to f a s t e n to the tapemeasure.

^ 3. C h a l k e d T a p e . C h a l k the end of a weighted tape and^ lower it into the w e l l , recording the amount of tapelowered. Retrieve the tape f r o m the we l l and subtract§?; the wet, chalked area f r o m the to tal measurement. Thelie t ape should be withdrawn quickly f r o m the wel l because
rI."

!i .
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water has the tendency to rise up the chalk due toc a p i l l a r y action.

L.'. 6.11 REQUIRED S A M P L E V O L U M E S
The volume of sample obtained should be s u f f i c i e n t to p e r f o r m all

: the required laboratory analyse s with an a d d i t i o n a l amount
c o l l e c t e d to provide for any QC needs, s p l i t s a m p l e s , or repeat
examinations. S p e c i f i c QC s a m p l i n g s i tes may be i d e n t i f i e d prior

f; to f i e l d c o l l e c t i o n to e l iminat e the need for excess s a m p l e
c o l l e c t i o n at all sites.

B
E P A ' s M e t h o d s f o r Chemical A n a l y s i s o f W a t e r a n d W a s t e s a n d S W*"T!'f.
846 may be consulted for sugges t ions on the volumes of s a m p l e

> required for s p e c i f i c analyses .

^ 6.12 S E L E C T I O N AND PROPER P R E P A R A T I O N OF S A M P L E CONTAINERS
The type of sampl e container used is d i c t a t e d by the s a m p l ej r
a n a l y s i s required. The s tandard sampl e containers used by Law

f are given in T a b l e 6-1. Law has adop t ed a p o l i c y of p r o v i d i n g
EPA approved cleaned s a m p l e containers and preservat ives for
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s a m p l e ana ly s i s by our laboratorie s . T h i s insures that the
i n t e g r i t y of the sampl e is maintained f r o m the f i e l d to our lab.

6.13 S E L E C T I O N A N D PROPER P R E P A R A T I O N O F S A M P L I N G E Q U I P M E N T
The type of s a m p l i n g equipment to be used is d i c ta t ed by the
inve s t iga t ion and is discussed for each matrix in S e c t i o n s 6 . 5 ,
6.6 and 6.7. S a m p l i n g equipment must be s e l ec ted with
cons iderat ion for the analyt e s and matrices involved. PVC may be
used for most general inorganics parameters whi l e t e f l o n and
s t a i n l e s s steel are a c c e p t a b l e for both inorganic and organic
ana ly t e s . All s a m p l i n g equipment should be cleaned b e f o r e use.
The de contaminat ion procedure is given in A p p e n d i x C.

6.14 S A M P L E P R E S E R V A T I O N
S a m p l e s for some analyse s must be preserved in order to maintain
their in t egr i ty . Preservatives required for routine analyse s o f
s a m p l e s c o l l e c t ed by Law personnel are given in T a b l e 6-1. All
s a m p l e s should be preserved i m m e d i a t e l y upon c o l l e c t i o n in the
f i e l d . Preservatives used should be noted on sampl e l a b e l s . The
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f o l l o w i n g s a m p l e s are the only ones that should not i m m e d i a t e l y
be preserved in the f i e l d :

— 1. Barrel or other source sampl e s f r o m hazardous wastesites (these sample s may be preserved only with ice, ifneces sary);
2. S a m p l e s that have extremely low or high pH or sampl e sthat would evolve p o t e n t i a l l y dangerous gases if theyr? were preserved as s p e c i f i e d in T a b l e 6-1; and
3. W e l l or groundwater sampl e s containing v i s i b l e sediment~ that are not f i l t e r e d in the f i e l d shal l not be— preserved with nitric acid in the f i e l d (the s e sample sshal l be preserved with ice and returned to thelaboratory f o r a d d i t i o n a l sample p r e p a r a t i o n , a n d f i e l dP records sha l l indicate why the sampl e was noti p r e s e rv ed).

6.14.1 S p e c i a l S a m p l e Preservation S t e p s
S a m p l e h o l d i n g t imes, as presented in T a b l e 6-1, are for
preserved sampl e s as indicated in the tab l e . When preserving
s a m p l e s , the f o l l o w i n g s t ep s should al so be taken.

1. If sample s are p l a c e d in an ice chest, personnel shouldensure that the mel ted ice does not cause sampl econtainers to be submerged; thi s may result in s a m p l ecross-contamination .
2. P l a s t i c bags such as z i p - l o c k bags should be used whensmall s a m p l e containers ( e . g . , v o l a t i l e s or bacterial
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s a m p l e s ) are p l a c e d in ice chests to preventcross-contamination.
3. L i d s on all containers should be securely t i g h t e n e db e f o r e p l a c i n g in ice chests.

6.14.2 S p e c i a l Precautions f o r Trac e Contaminant S a m p l i n g
S i n c e some compounds can be de tec t ed in the par t s per b i l l i o n or
par t s per t r i l l i o n range, extreme care must be taken to prevent
contamination between sample s or of s ampl e s . The precaut ions
l i s t e d below should be taken when trace contaminants are of
concern.

f" 1. A clean pair of new, d i s p o s a b l e gloves should be worn[ each time a d i f f e r e n t site ( s a m p l i n g p o i n t ) is s a m p l e d .
,. 2. S a m p l e containers for organics, p e s t i c i d e s , and metalI analyse s should be p l a c e d in separate p l a s t i c bags*- i m m e d i a t e l y a f t e r c o l l e c t i o n , t a g g i n g , pre s erving, etc.
p All ambient sample s should be co l l e c t ed f i r s t andfcj p l a c e d in s eparate bags and in s eparate ice chests ors h i p p i n g containers. Each ice chest or s h i p p i n gr container should be l ined with a new, c l ean, p l a s t i c| bag.
fc..-v

,. 3. One member of the f i e l d team should take all the notes,I f i l l out t ag s , etc., whi le the other member does all of& t h e s a m p l i n g (i f p o s s i b l e ) .

I
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!' 4. When s a m p l i n g sur fac e waters, the water s a m p l e shouldalways be c o l l e c t ed b e f o r e the sediment s a m p l e isp c o l l e c t e d .
5. S a m p l e c o l l e c t i o n act ivi t i e s should proceedP . progre s s iv e ly f r o m the least contaminated area (if th i sJL .-: f a c t is known) .

"1 6.15 SPECIFIC S A M P L E C O L L E C T I O N QC PROCEDURES
H The s p e c i f i c ' f i e l d QC checks the s a m p l i n g team must f o l l o w for
" blanks and d u p l i c a t e s are provided in S e c t i o n 11. All new Law

H employe e s should have f i e l d experience through on-the-job
training. New f i e l d employee s should accompany an experiencedHI employee on one or more f i e l d s tud i e s b e f o r e they s a m p l e any

p sites on their own. During this tra ining p e r i o d , the new
- employee should be permi t t ed to p e r f o r m all f a c e t s of s a m p l i n g

jj under the supervis ion of an experienced employee .

PH The f o l l o w i n g s p e c i f i c s a m p l e c o l l e c t i o n QC procedures should
always be f o l l o w e d .

i? l. Except when p r e c l e a n e d / p r e s e r v e d s a m p l e containers are; e m p l o y e d , s ampl e containers should be rinsed out b e f o r ethe s a m p l e i s c o l l e c t e d ( N o t e : E x c e p t i o n s to th i sp procedure exist for certain analyses such as oil and"*", grease where biases may be introduced by the r i n s i n g ) .
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A separate c o l l e c t i o n container can be used to c o l l e c tthe s ampl e f r o m which the sample can be r ed i s t r i bu t edto other containers. If this i s done, however, thecontainer used to c o l l e c t the sampl e must be p r o p e r l ycleaned and must be of a material that meetsrequirements of the p a r a m e t e r ( s ) being inve s t i ga t ed .A l s o , a separate container should be used at eachs a m p l i n g site. T h i s wi l l avoid cross-contaminationbetween s a m p l i n g sites.
Where prepreserved containers are e m p l o y e d , the pH andany other indicators should be determined to c o n f i r mtheir quanti ty o f preservative wa s s u f f i c i e n t . If not,then add more preservative as needed. Record allobservations in f i e l d n o t e s / C O C .
If s a m p l e s ar e s p l i t with a f a c i l i t y , enough s a m p l e sshould be c o l l e c t e d to a l l o w for equal volumes p l i t t i n g . A l s o b e f o r e s p l i t t i n g , th e s a m p l e should b ewell mixed so that each s p l i t is a homogeneouscomposi te of the s a m p l e mater ia l .

4. All sampl e c o l l e c t i o n a c t iv i t i e s are t raceab l e , throughsampl e :sampl e .' ~ sampl e request f o r m s , to the person who c o l l e c t e d the

5. The Law laboratory is r e s p o n s i b l e for p r o v i d i n g cleans a m p l i n g containers, preservatives , and other s a m p l i n gs u p p l i e s .
6. All s a m p l i n g equipment ( t r o w e l s , shove l s , ba i l e r s ,e t c . ) should be c leaned b e f o r e use (see A p p e n d i x C ford e t a i l s ) . Any c l e a n i n g procedures conducted in thef i e l d should be documented in f i e l d notes.
7. All ice chests should be washed with mi ld de t ergent(int er ior and e x t e r i o r ) , rinsed with tap water, and airdried or wiped dry b e f o r e storage.

r
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8. All vehicles should be washed (if p o s s i b l e ) , i n c l u d i n ginterior c l e a n i n g , at the conclusion of each s a m p l i n g— t r ip . T h i s in c lude s d i s p o s a l o f contaminated trash.
9. No sampl e container should be reused.

v —~~ 10. When s a m p l i n g for organic compounds caution should betaken to keep all s a m p l e b o t t l e s and equipment awayf r o m f u e l s and solvents . The sampl e should be^ c o l l e c t e d so that no air passes through the s a m p l e .The s a m p l e must be c o l l e c t e d with no head space in thecontainer. The removal of air w i l l prevent v o l a t i l ef j ? compounds f r o m being v o l a t i l i z e d f r o m t h e s a m p l e .

~ 6.16 C O L L E C T I O N OF AUXILIARY DATA
All auxi l iary da ta , such as p h o t o g r a p h s , meteoro logical
c ond i t i on s , and other observations, should be entered into f i e l d

r? notes (in log book) or noted on the s a m p l e request f o r m at the
time sampl e s are c o l l e c t e d . T h e s e data al so are recorded on the

*— accompanying ana ly t i ca l s a m p l e m a n i f e s t f o r m ( F i g u r e 6-1).

E 6.16.1 Procedure f o r I d e n t i f y i n g P o t e n t i a l l y H a z a r d o u s S a m p l e s
F? Any s a m p l e either known or thought to be hazardous should be so

i d e n t i f i e d on both the s a m p l e label and the s a m p l e request f o r m .
£- I n f o r m a t i o n e x p l a i n i n g the hazard, e.g., corrosive, f l a m m a b l e ,

po i s on , etc., should also be l i s t e d .
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6.16.2 T i m e Records
The time when sampl e s are c o l l e c t ed should be noted in the log
book or on the ana ly t i ca l sampl e m a n i f e s t f o r m , as well as on the
s a m p l e lab e l .

6.17 S A M P L E I D E N T I F I C A T I O N
A s tandard analyt i ca l request f o r m (see F i g u r e 6 - 2 ) must be
c o m p l e t e d f o r a l l s a m p l e s c o l l e c t e d . A l l sample s w i l l b e f u l l y
de s cr ib ed .

All containers should be labe l ed prior to s a m p l i n g . The s a m p l i n g
point for each sampl e should be i d e n t i f i e d on the container label
( F i g u r e 6 - 3 ) . T h i s can be done by as s igning a unique number to
each s a m p l i n g po in t . A more exact d e s c r i p t i o n of the s a m p l i n g
point should be documented on the ana ly t i ca l sampl e m a n i f e s t .

S a m p l e request f o r m s , container l a b e l s , s h i p p i n g l a b e l s , m a n i f e s t
f o r m s , notebooks, cha in-o f- cu s t ody f o r m s , and all other
f i e l d - r e l a t e d wri t ing should be done in w a t e r p r o o f , nonerasable
ink.
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If a s a m p l e i s s p l i t with a f a c i l i t y or other p a r t , s a m p l e l a b e l s

I— with ident i cal i n f o r m a t i o n should be attached to each of the
sampl e s .

r-
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FIGURE 6-1. EXM A N I F E S T F O R M
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PH 6.17.1 Photograph I d e n t i f i c a t i o n
All p h o t o g r a p h s taken by Law personnel should be i d e n t i f i e d with

I "

n
E

£

r

t h e f o l l o w i n g in f ormat i on:

1. An accurate d e s c r i p t i o n of what the p h o t o g r a p h shows,inc lud ing the name of the f a c i l i t y or s i t e;
2. The l o ca t i on , date and time that the p h o t o g r a p h wastaken;
3. The orientation of the pho t ograph ( e . g . , lookingnortheast, e t c . ) , i f p e r t inen t; and
4. The signature (s) o f the pho tographer (s) .
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I n t e r n a l BranchA n a l y t i c a l Request F o r m

T o :

I

r?•SL-

L

( B r a n c h )
A t t n : Dept M a n a g e r >

( D e p t )

( C O C N u m b e r )
Prom:

( B r a n c h )
C o l l e c t e d :

( D e p t o r N a m e )
H o l d i n g time e x p i r e s :D a t e ) S h i p p e d : R e s u l t s Reque s t ed:

P r o j e c t ) N u m b e r : N a m e s M a n a g e r :

S a m p l eI D A n a l y s i sRequested Det e c t i onL i m i t s Req. E x p .Concern . S a m p l eT y p e M e t h o d

— n

C o m m e n t s :
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6.17.2 F i e l d Documentation
F i e l d notes w i l l be used for recording the data c o l l e c t i o n
ac t iv i t i e s p e r f o rmed at the site. The notebooks w i l l be bound,
waterproo f f i e l d notebooks. Each notebook wi l l be i d e n t i f i e d by
the p r o j e c t - s p e c i f i c document number. The cover of each notebook
w i l l contain:

o Book Numbero P r o j e c t Nameo Star t Dateo End Date

Entries wi l l include s u f f i c i e n t d e ta i l to reconstruct s i te
act ivi t i e s without reliance on memory. At the beginning of each
entry, the da t e , start time, weather, f i e l d personnel pr e s en t ,
level of personal pro t e c t i on , and the name of the person making
the entry wi l l be recorded. The names of vi s i tors and the
purpo s e of their visit also w i l l be recorded in the site team
l e a d e r ' s f i e l d notebook. I n a d d i t i o n , t h e presence o r occurrence
of unusual o b j e c t s or events re la t ed to the s a m p l i n g a c t i v i ty
w i l l be entered into the f i e l d notebook.

r
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£1
* All measurements and sample s c o l l e c t e d w i l l be recorded. All
L- entries w i l l be in wat erproo f ink with no erasures. If an

incorrect entry is made, the i n f o r m a t i o n w i l l be crossed out with
f~ a s i n g l e strike mark, i n i t i a l e d , and da t ed . Whenever a s a m p l e is
.... c o l l e c t e d or measurement made, a d e t a i l e d d e s c r i p t i o n of the

'• s a m p l e ' s l o ca t i on , i d e n t i f i c a t i o n , and type w i l l be recorded.
P

S a m p l e s w i l l be c o l l e c t ed f o l l o w i n g the procedures documented in
i thi s p l a n . The equipment used to c o l l e c t s a m p l e s w i l l be noted

along with the s a m p l i n g time, sampl e d e s c r i p t i o n , s a m p l e d e p t h
i and volume, and number of sampl e containers. In a d d i t i o n , the
12. number of the cooler into which the s a m p l e is p la c ed in the f i e l d

w i l l be recorded.
i(r_

6.17.3 S a m p l e C o l l e c t i o n
r1 A control system for s a m p l e c o l l e c t i o n is an important f a c e t of
gg the QA program. The cus tody of s a m p l e containers f r o m

p r e p a r a t i o n to de l ivery of c o l l e c t e d s a m p l e s to the laboratory is
*t,_,— d e p i c t e d by the f l o w c h a r t shown in F i g u r e 6-4. When chain of

cu s tody ( C O C ) procedures are required, the COC Form is i n i t i a t e d



I
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in the f i e l d and t r a n s f e r r e d to the laboratory a long with
s ampl e s .



F I G U R E 6-4. S A M P L E C O L L E C T I O N F L O W C H A R T
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M

m
s

S A M P L E C O N T A I N E RP R E P A R A T I O ND O C U M E N T E D : CONTAINER LOG

S A M P L E C O N T A I N E RRECEIVED BYF I E L D P E R S O N N E LC O C I N I T I A T E D

S A M P L E C O L L E C T I O N

S A M P L E C O N T A I N E R SEALEDCOC FORM COMPLETEDF I E L D N O T E S COMPLETED

S A M P L E , COC, F I E L D NOTEST R A N S F E R R E D TO LABORATORY

LABORATORY S A M P L E M A N A G E RPROCESS I N I T I A T E D , ( S E E F I G U R E 7-3)
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7.0 S A M P L E CHAIN OF C U S T O D Y
The po s s e s s i on of s a m p l e s should be traceable f r o m the time the
s a m p l e s are taken unti l the ana ly t i ca l data is reviewed by the
p r o j e c t management.
7.1 S a m p l e custody is d e f i n e d as any authorized person in actual

pos se s s ion of the sample .
7 . 2 S A M P L E C U S T O D Y
A s a m p l e or other phys i ca l evidence is under custody if:

1. It is in the p e r s o n ' s actual po s s e s s i on; or
2. It is in the p e r s o n ' s view, a f t e r being in h i s / h e rphys ical po s s e s s ion; or
3. It was in the p e r s o n ' s phy s i ca l po s s e s s i on, and h e / s h esecured it to prevent tampering; or
4. It is p laced in a d e s i g n a t e d ' secure area; or
5. It is t r a n s f e r r e d to another agency or laboratory withthe chain of custody.

7 . 3 F I E L D S A M P L I N G O P E R A T I O N S
The minimum number of s a m p l e s that provide a good repre s enta t ion
of the media being sampled should be c o l l e c t ed . The qua l i ty and
type s of sample s and s a m p l e locat ions should be d e t e rmined , to
the extent p o s s i b l e , prior to the i n i t i a t i o n of f i e l d operat ions .

The s a m p l e s are l a b e l e d with an unique i d e n t i f i e r either
s p e c i f i e d by the s a m p l i n g p l a n or d e s c r i p t i v e of the s a m p l i n g
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locat ion. T h i s i d e n t i f i e r is recorded on the f i e l d notes and
chain of cus tody f o rms for the p r o j e c t .

To s i m p l i f y the chain of custody record, as few p e o p l e as
p o s s i b l e should handle the sample .

All observations p er ta in ing to the s a m p l i n g site ( e . g . , weather,
surrounding environment) and sampl e ( e . g . , well p u r g i n g ,
c o l l e c t i o n proce s s , preservation v e r i f i c a t i o n ( s ) e t c . ) are
recorded on the f i e l d s a m p l i n g notes.

The f i e l d inves t igator i s p e r s o n a l l y r e spons i b l e for the care and
cus tody of the s a m p l e s c o l l e c t ed until they are p r o p e r l y
t r a n s f e r r e d to another person or f a c i l i t y .

7.4 TRANSPORTING OF S A M P L E S
All sample s w i l l be packaged and sealed with a Law s h i p p i n g case
and seal number label ( F i g u r e 7-1) prior to t r a n s p o r t i n g .
S a m p l e s are hand del ivered to the Law laboratory.
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7.5 TRANSFER OF C U S T O D Y
All s a m p l e s should be accompanied by an A n a l y t i c a l Request Form
and an A n a l y t i c a l S a m p l e M a n i f e s t Form. When t r a n s f e r r i n g the
pos s e s s ion of s a m p l e s , the i n d i v i d u a l s receiving the s a m p l e s
should s ign, date , and note the time they received the sample s on
the Chain o f Cus tody Form ( S e e F i g u r e 7 - 2 ) . T h i s f o r m i s
u t i l i z e d in order to "provide in f ormat i on needed by the laboratory
and agencies r e spon s i b l e for in t erpre ta t i on of data.

E
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B O L A W E N V I R O N M E N T A LN A T I O N A L L A B O R A T O R I E SO F F I C I A L S A M P L E S E A L

SAMPLE NO.
S I G N A T U R E

DATE

P R W T N A M E A N D T H I E

X

3 !

12
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When po s s e s s i on of s ampl e is t r a n s f e r r e d , one copy of the
a n a l y t i c a l request f o r m should be retained by the f i e l d
inspec tor.

7 . 6 C U S T O D Y S U M M A R Y
Law has d ev e l op ed and maintained a system des igned to meet EPA
criteria associated with proper sample i d e n t i f i c a t i o n ,
pre servat ion, and t ran spor ta t i on while maintaining a f o r m a l chain
of cus tody throughout the entire process. The standard
analy t i ca l s ampl e container label of Law is i l l u s t r a t e d ( S e e
F i g u r e 6 - 3 ) . T h i s label contains i n f o r m a t i o n on the s i t e , the
personnel involved in the c o l l e c t i o n , the time of the c o l l e c t i o n ,
the source of the s a m p l e , the matrix, the nature of the s a m p l e ,
how it was pre s erved, and the parameters to be t e s t ed . The
s a m p l e label is cross-referenced to a m a n i f e s t which is prepared
f or a l l s a m p l e s c o l l e c t ed f r o m each site.

F i g u r e 7-2 is an e x a m p l e of the cha in-o f- cu s t ody f o r m of Law.
The use of this f o r m w i l l produce a level of chain of cu s tody
a c c e p t a b l e to all f e d e r a l and state agencies, i n c l u d i n g the EPA.
T h i s f o r m is de s igned in such a way as to require c e r t i f i c a t i o n
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at each cr i t i ca l s t e p in the t ran s f e r enc e of s a m p l e s , as well as
_ an i n s p e c t i o n on a frequent basis of not only the s a m p l e ' s

pre sence or absence, but also its condi t ion.

7 . 7 L A B O R A T O R Y S A M P L E R E C E I P T A N D RECORDS M A N A G E M E N T
i- 8 The rece ipt of all s ampl e s entering the Law laboratory is the
£ r e s p o n s i b i l i t y o f th e S a m p l e Manager. The general SOP for

maintenance of intra-laboratory s a m p l e cus tody is described in
•*- A p p e n d i x A.

B 7 . 8 S A M P L E V A L I D A T I O N
p All s a m p l e s received must be v a l i d a t e d . T h a t i s , all s a m p l e s

must be accompanied by a p p r o p r i a t e , c o m p l e t e documentat ion. T h i s
i - i n c l u d e s c h a i n - o f - c u s t o d y f o r m s , s a m p l e m a n i f e s t s , s a m p l e request

f o r m s , etc. It i s the r e s p o n s i b i l i t y of the S a m p l e Manager to
j ensure that such documentat ion is c o m p l e t e upon a c c e p t i n g

g s a m p l e s .

f - 7 . 9 S A M P L E L O G - I N
A l l do cumenta t i on necessary f o r tracking a n d c o r r e l a t i n g

~~t a n a l y t i c a l r e s u l t s with s a m p l e i d e n t i f i c a t i o n is recorded in a

I-

m



1 - LENL Generic QA P l a n- - S e c t i o n No. 7
§ Revision: No. 2Date: 0 9 / 0 2 / 9 2Page 7 of 10

n
Laboratory I n f o r m a t i o n Management S y s t e m ( L I M S ) . S a m p l e receipt
and log-in f l o w chart is i l l u s t r a t e d in F i g u r e 7-3.

r

rL
rL
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C H A I N O F C U S 1 0 D Y RECORD
S A M P L I N G •
I N F O R M A T I O N

N P O E S N U M B E R
N A M E O F F A C I L I T Y :
S T R E E T A D D R E S S :

T I M E L E N L L A B N O .S A M P L E S T A T I O N D E S C R I P T I O N

f K L M Q l M S H E O B Y :

( S I G N A T U R E )

D A T E / T M E R E C E I V E D BY:

( S I O N A T U R E l

C M T C / T M C R E L M Q U S H C O BY:

( S O M A T U R E I

RECCNCO BY IAMWATOMV:

( S M N A T U H E )

O A T E / T I4lD I S T R I B U T I O N :
R E M A R K S

O R I G I N A L A N D YELLOW COPIES A C C O M P A N Y S A M P L E S H I P M E N T T O LABORATORY.
PINK COPY RETAINED BY SAMPLERS. YELLOW COPY RETAINED BY LABORATORY. •SOURCE CODES

RECOVERY WELL • RW
RCRA MONITORING WELL • MW
S O I L / S E D I M E N T - S O
SLUDGE - SL

rt c/ire H-.. o
NO ••N P D E S D I S C H A R G E

D R I N K I N G W A T E R
H A Z A R D O U S W A S T E X W E Z
S U R F A C E W A T E R - S V ^ . ?
NON AQUEOUS • NA \*£> M -~J

N >

U J I D(D i-lO P-rt OH -O O
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LABMDRXS S A M P L E / D A T A FLOW

S A M P L E RECEIPT
I n p u t / O u t o u t

0
Enter Loca t i on codeif present orcreate if new.

Contact F o r m
"or* A u t h .

Chain at C u s t o d v

V e r i f y Chain o fC u s t o d y , WorkA u t h . , ContactF o r m , and DataScreen f o rAgreement.

S a m p l e P o l d e r
tout. S h t . - C C / M S

Rout. S h t . - GC
Rout. S h t . - M e t a l s '

I n p u t / O u t p u t Generate {tout ingShee t s and Forwardt o Dept . S u p v . f o rSignout .

kv.

Dept. analysessamples andf o r w a r d s to Oept.S u p v . f o r review.

c.
Sw

S c h e d u l eRepeatA n a l y s i s

I
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I n s c . Raw Data

I n p u t / O u t p u t

j y
1

JO

r

Record r e s u l t s onrouting sheets andforward c o o f f i c ef o r data entry.( W i t h r a w d a t a . )

Results areentered d a i l y asreceived.Rooting sheetswith raw data asforwarded to sampcontrol f o r f i l i n g .
I n p u t / O u t p u t

QA S u p v . or Dep t .S u p v . checks alldata on thevalidat ion Queue.

F i n a l Invoice
1 F i n a l T e s t Rep.

-̂-—
-

/ Invoi c e Queue /
/Reoorr Queue / Secretary runs allin Report Queueand Invoice Queueand mail* toclient.

I:

m
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8 . 0 C A L I B R A T I O N PROCEDURES A N D F R E Q U E N C Y
At a minimum all instruments and other equipment used by Law w i l l
be cal ibrated and maintained at the recommended in t erval s
prescribed by the ana ly t i ca l method e m p l o y e d . In those cases
where it has been demonstrated that more frequent ca l i bra t ion or
maintenance is required, the base method w i l l be enhanced as
necessary. C a l i b r a t i o n checks and preventive maintenance
procedures are permanent ly recorded in a log book for f u t u r e
re f erence . Whenever p o s s i b l e , ca l i bra t i on checks on instruments
and support equipment are p e r f o r m e d using re f erence mater ia l s
( e . g . , w e i g h t s ) which are traceable to EPA EHSL or bear
c e r t i f i c a t e s of s t a n d a r d i z a t i o n f r o m the N a t i o n a l Bureau of
S t a n d a r d s .

All chemical s tandards used by Law are c e r t i f i e d of the highes t
reasonable pur i ty with assays or c e r t i f i c a t e s of ana ly s i s
provided with the material . All mat er ia l s are purchased f r o m
e s tab l i shed and r epu tab l e chemical dealers . All s tandard
mater ia l s are dated and stored under a p p r o p r i a t e c ondi t i on s in
order to maintain chemical s t a b i l i t y . Each time a s p e c i f i c
s tandard is p r e p a r e d , the material mass and d i l u t i o n i n f o r m a t i o n
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is recorded in the s tandard s record book. All pr epared s tandard s
F "":-1- ( s t o ck and work ing) are labe l ed in re f erence to the book number,

page number, and entry number of the A n a l y t i c a l S t a n d a r d s
•-£• . ', Preparations Record Book. A d d i t i o n a l l y , the d e s c r ip t i on , da t e ,
jp and analyst are given on the standard l ab e l . The A n a l y t i c a l

** Reagent Label is presented in F i g u r e 8-1.

J P

J f*
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L A W E N V I R O N M E N T A L , M C .
S T A N D A R D
C O N C E N T R A T I O N
M A T R I X
S T A N D A R D R E F .
BACKWARD REF.
E X P I R A T I O N D A T E
PREPARATION DATE . H O W L S -

LAW ENVIRONMENTAL, MC.
S T A N D A R D
C O N C E N T R A T I O N
M A T R I X
STANDARD REF.
BACKWARD REF.
E X P I R A T I O N D A T E
PREPARATION DATE . • U R A L S .
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8 . 1 G A S C H R O M A T O G R A P H Y / M A S S S P E C T R O M E T R Y ( G C / M S ) C A L I B R A T I O N

J^ A n a l y s e s p e r f o r m e d on the GC/MS will f o l l o w EPA M e t h o d s . T h i s
in c lude s the f o l l o w i n g cal ibrat ion procedure:

1. Instrument ca l ibrat ion wi l l be p e r f o r m e d every 12-hourtime period. The GC/MS will be tuned to meet ionabundance criteria given in T a b l e 8-1 and 8-2 for~M d e c a f l u o r o t r i p h e n y l pho sphine (DFTPP) a n d / o r; 4-Bromofluorobenzene ( B F B ) .
_H 2. I n i t i a l ca l ibrat ion wi l l be p e r f o r m e d on ca l ibrat ions tandards at f i v e concentration l eve l s containing each.compound of interest and each surrogate s tandard.

3. Every 12-hour time period a cal ibrat ion checkv e r i f i c a t i o n ( C C V ) standard wil l b e analyzed. Theca l i bra t i on check compounds ( C C C ) must be less than 25_P percent d i f f e r e n c e between the init ial ca l ibrat ion£ a n d C C C ' s f o r s e m i v o l a t i l e s a n d 2 5 percent d i f f e r e n c ef or v o l a t i l e s . T h e system p er f o rmanc e check compoundsjp (SPCC) response f a c t o r s must be greater than 0.5 for^ s e m i v o l a t i l e s and 0.3 for v o l a t i l e s except forBromoform which must be greater than 0.25.

- . 8 .2 GAS C H R O M A T O G R A P H ( G C ) CALIBRATION
_F! A n a l y s e s p e r f o r m e d on the GC wi l l f o l l o w EPA M e t h o d s . T h i s

i n c l u d e s th e f o l l o w i n g ca l i b ra t i on procedure:
1. GC system is checked prior to analys i s of sampl e s toensure r e l i a b i l i t y and r e p r o d u c i b i l i t y of analy t i ca lr e s u l t s . T h i s is done on a d a i l y basis.
2. GC is cal ibrated with f i v e s tandards and a ca l i bra t ionblank using external standard technique.

£ 3. A cal ibrat ion curve for each compound is prepared. Ifratio of response to amount i n j e c t e d is constant over_j the working range (< 10-20 percent relative standard

r*"
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IT

dev ia t ion [RSD] d e p e n d i n g on the method u s e d ) , the5-point ca l ibrat ion curve is used.
4. V e r i f y the ca l ibra t ion with an out s ide v e r i f i c a t i o ns tandard.
5. V e r i f y the cal ibrat ion blank.
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T A B L E 8-1. D F T P P K E Y I O N S A N D A B U N D A N C E C R I T E R I A *

Mass Ion Abundance Cri t er ia

51 30-60% of mass 198
68 <2% of mass 6970 <2% of mass 69

127 40-60% of mass 198
197 <1% of mass 198198 Base peak, 100% relat ive abundance199 5-9% of mass 198
275 10-30% of mass 198
365 >1% of mass 198
441 Present but less than mass 443442 >40% of mass 198443 17-23% of mass 442

* J . W . Ei che lb erger , L.E. H a r r i s , a n d W . L . Budde. "ReferenceCompound to C a l i b r a t e Ion Abundance Measurement in GasChromatography-Mass S p e c t r o m e t r y " , A n a l y t i c a l Chemi s t ry , 47. 995( 1 9 7 5 ) .
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n T A B L E 8-2. BFB KEY I O N S AND A B U N D A N C E C R I T E R I A *

Mass Ion Abundance Cri t e r iat * _________________________________________________
50 15-40% of mass 95p 75 30-60% of mass 95^ 95 base peak, 100% re lat ive abundance; 96 5-9% of mass 95173 les s than 2% of mass 174f: 174 less than 50% of mass 95175 5-9% of mass 174176 greater than 95% but less than 101%f? of mass 174*"1 177 5-9% of mass 176

»EPA Method 8240, S W - 8 4 6 , 3rd E d i t i o n , November 1986.

f.\z,

£



LENL Generic QA P l a n- S e c t i o n 8Revision: No. 2
Date: 0 9 / 0 2 / 9 2Page 8 of 12

8 . 3 G R A P H I T E F U R N A C E A T O M I C A B S O R P T I O N ( G F A A ) C A L I B R A T I O N
M e t a l analyse s p e r f o r m e d on the GFAA wi l l f o l l o w current EPA
M e t h o d s . Instrument must be calibrated d a i l y or once every 24
hours and each time instrument is set-up. T h i s inc lude s the
f o l l o w i n g ca l ibra t ion procedure:

1. V e r i f y instrument is opera t ing s a t i s f a c t o r i l y bychecking the energy output of the lamp and by checkingthe characteri s t i c mass on the mid-point s tandard.
2. Set the instrument zero by running a ca l i bra t i on blank.
3. C a l i b r a t e instrument with f o u r s tandards and aca l ibrat ion blank.
4. V e r i f y the ca l ibrat ion with a 2nd source out s idev e r i f i c a t i o n s tandard.
5. V e r i f y the ca l ibra t ion blank.
6. V e r i f y low level standard ca l ibrat ion.

Every element which is to be analyzed by the GFAA must f i r s t go
through the f o l l o w i n g ca l ibrat ion procedure:

1. The lamp must be peaked for p o s i t i o n and forwavelength.
2. Tempera ture of the furnace must be cal ibrated at 2600degrees c ent igrade .
3. A f t e r the proper condi t i on s for each element areprogrammed for furnace opera t i on, d i s t i l l e d water i s
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i n j e c t e d and run as a sample . T h i s is done severaltimes until the instrument response produces a s t e adyr_ base l ine absorbance.

r - 8 . 4 I N D U C T I V E L Y COUPLED P L A S M A ( I C P ) C A L I B R A T I O N
<*--

Metal analyses on the ICP wi l l f o l l o w current EPA CLP procedures.
H Instrument must be cal ibrated d a i l y or once every 24 hours and

each time instrument is set-up. T h i s inc lude s the f o l l o w i n g
~~ ca l i bra t ion procedure:

1. V e r i f y instrument is opera t ing s a t i s f a c t o r i l y by— checking automatic gain s e t t ing and op t i ca l a l ignment .
2. C a l i b r a t e instrument with f o u r s tandards and a£5 ca l ibrat ion blank.
3. C a l i b r a t e with acid blank.

**' 4. V e r i f y the ca l i b ra t i on with an out s ide v e r i f i c a t i o ns tandard.
J- 5. V e r i f y the ca l i bra t i on blank.

6. Check for in t er f er ence s .
E 7. V e r i f y low-level s tandard cal ibrat ion.

8 . 5 COLD MERCURY VAPOR A N A L Y S I S C A L I B R A T I O N
£.' Mercury analyses p e r f o r m e d using the cold mercury vt;por

procedures w i l l f o l l o w current EPA CLP procedures. T h i s in c lude s
M. th e f o l l o w i n g ca l i bra t i on procedure:
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1. O p t i m i z e instrument s e t t ing and alignment by maximiz ingthe energy s e t t ing.
2. A l i g n cell minimizing absorbance readings.
3. Check absorbance of a 10 ppb s tandard.
4. Check correlat ion using f i v e s tandards and ca l ibrat ionblank.
5. V e r i f y ana ly s i s by running an ini t ia l ca l i b ra t i onv e r i f i c a t i o n s tandard and a ca l ibra t ion blank.

8 . 6 U V - V I S S P E C T R O P H O T O M E T E R C A L I B R A T I O N
The U V - V i s sp e c tropho tomet er i s cal ibrated d a i l y . The procedure
for ca l i bra t ion is as f o l l o w s :

1. S e l e c t wavelength and proper f i l t e r .
2. Set readout control at A. Inser t r e f er ence cuvette.
3. Set a p p r o x i m a t e l y 0.00 A with course control.
4. Set readout control at %T. Open s a m p l e compartmentdoor and set -0.00% with 0%T control.
5. C l o s e compartment door and set readout control at A.Set O . O O A with coarse and f i n e control s .
6. Remove r e f er ence cuvette. Inser t s tandard s o lu t i on .Four s tandards and a blank are used to create theca l i bra t i on curve. Absorbance is reached for eachs tandard. The ca l i bra t i on curve is generated by usinga hand-held c a l c u l a t o r and c a l c u l a t i n g a linearregression curve.
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7. Inser t s a m p l e s , read absorbance, and determine s a m p l econcentration f r o m the l inear regressed curve.

8 . 7 D I S S O L V E D O X Y G E N ( D O ) M E T E R C A L I B R A T I O N
DO m e t e r ( s ) are cal ibrated b e f o r e each use f o l l o w i n g procedures
s p e c i f i e d by the manufacturers with cal ibrat ion c o n f i r m a t i o n by
comparison against a W i n k i e r s t a n d a r d i z a t i o n . The f o l l o w i n g
procedures are f o l l o w e d :

1. Turn the instrument on and let the probe stir indeionized water for 10 minutes.
2. Remove probe and c a r e f u l l y dry excess water f r o m themembrane with a tissue.
3. A l l o w the probe to stand in an empty BOD b o t t l e until as tab l e reading is ob ta ined , u s u a l l y about 3 minutes.
4. C a l i b r a t e using the knob on the instrument. Makea p p r o p r i a t e a d j u s t m e n t s according to temperaturecompensation t ab l e on reverse s ide of the instrument.
5. C o n f i r m ca l i bra t ion a c c e p t a b i l i t y by comparison to aW i n k l e r s tandard.
6. Check the ca l i bra t i on at the end of the analyse s orsooner if data warrants.

8 . 8 F I E L D I N S T R U M E N T C A L I B R A T I O N
The pH and conduc t iv i ty ins trumentat ion wi l l be ca l i bra t ed and
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opera t ed in the f i e l d f o l l o w i n g s tandard EPA M e t h o d s 170.1 and
120.1. All ca l ibra t ion so lu t ions employed in the f i e l d w i l l be
f r e s h and r e p l a c e d on a weekly basis. The pH and c onduc t iv i ty
meters w i l l be f a c t o r y serviced a minimum of once per year.

0 C e r t i f i e d GC and GC/MS cal ibra t i on mater ial s are obtained f r o m
p S u p e l c o , ULTRA S c i e n t i f i c , Chem. Serv i c e , and Restek. M e t a l

c a l i b r a t i o n s t a n d a r d s are obtained f r o m S p e x I n d u s t r i e s and VHG
H Labs . A d d i t i o n a l l y , Q A / Q C material i s obtained f r o m EPA Q u a l i t y

Assuranc e Branch, C i n c i n n a t i , Ohio; a n d / o r Environmental Resource
[ A s s o c i a t e s . T h e s e Q A / Q C sampl e s are analyzed at least on a
r, quar t er ly basis.
tt

1
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. 9 .0 ANALYTICAL PROCEDURES
jH The Laboratory Manager ensures that these procedures are s t r i c t l y

adhered to by rou t ine ly i n s p e c t i n g the d i f f e r e n t in s t rumenta t i on
I"*-' s ta t ions and checking that the a p p r o p r i a t e c a l i b r a t i o n s and

maintenance are being conducted. The Q A / Q C Coord ina t or w i l l a l so
; i n d e p e n d e n t l y inspect log-in documents and data to ensure

P a c c e p t a b i l i t y of f i n a l re su l t s and adherence to S O P s . The
ana ly t i ca l parameters and methods are given in T a b l e 5-1. The

JL organic parameters given in T a b l e 5-1 are parameters s e l e c t ed for
analys e s and ob ta in ing QC l i m i t s . T a b l e 9-1 contains organicm"" parameters with their respect ive methods. T a b l e 9-2 contains

„ inorganic parameters with methods. T a b l e 9-3 contains
- e x t r a c t i o n / d i g e s t i o n methods used for me ta l s and organics.

I?
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T A B L E .9-1. S T A N D A R D A N A L Y T I C A L PROCEDURES F O R O R G A N I C P A R A M E T E R S

P A R A M E T E R S E P A M E T H O D S 1

P u r g e a b l e H a l o c a r b o n s 601, 8010
P u r g e a b l e A r o n j a t i c s 602, 8020
Pheno l s 604, 8040
Organoch lor ine P e s t i c i d e s and PCBs 608, 8080
Purgeable s 624, 8 2 4 0 / 8 2 6 0
B a s e / N e u t r a l s and A c i d s 6 2 5 , 8270
C h l o r p h e n o x y a c i d H e r b i c i d e s 615, 8150

X E P A M e t h o d s
601, 6 0 2 , 608, 624 and 625 = 40 CFR, Part 136, A p p e n d i x A,F e d e r a l R e g i s t e r , Revised as of J u l y 1, 1986.
8000 S e r i e s = T e s t Method s for Evaluating S o l i d W a s t e , EPAS W - 8 4 6 , 3rd E d i t i o n , November 1986.
615 = F e d e r a l Regi s t er , V o l . 49, No. 209, October 26, 1984,revised V o l . 50, No. 3, J a n u a r y 4, 1985.
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T A B L E 9-2. S T A N D A R D A N A L Y T I C A L PROCEDURES F O R I N O R G A N I C
P A R A M E T E R S

_T

P A R A M E T E R S

A l u m i n u m
Antimony
Arsenic
Barium
Beryl l ium
Boron
Cadmium
C a l c i u m
Chromium
Coba l t
C o p p e r
Iron
Lead
Magnes ium

M E T H O D S
F U R N A C E I C P COLD VAPOR

2 0 0 . 7 / 6 0 1 0
2 0 0 . 7 / 6 0 1 0

7060 2 0 0 . 7 / 6 0 1 0
2 0 0 . 7 / 6 0 1 0
2 0 0 . 7 / 6 0 1 0
2 0 0 . 7 / 6 0 1 0
2 0 0 . 7 / 6 0 1 0
2 0 0 . 7 / 6 0 1 0
2 0 0 . 7 / 6 0 1 0
2 0 0 . 7 / 6 0 1 0
2 0 0 . 7 / 6 0 1 0
2 0 0 . 7 / 6 0 1 0

7421 2 0 0 . 7 / 6 0 1 0
2 0 0 . 7 / 6 0 1 0
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T A B L E 9-2. S T A N D A R D A N A L Y T I C A L PROCEDURES F O R I N O R G A N I CP A R A M E T E R S ( C o n t i n u e d )

P A R A M E T E R S F U R N A C E
M E T H O D S
I C P COLD VAPOR

Mercury
Molybdenum
N i c k e l
Potas s ium
S e l e n i u m
S i l v e r
S o d i u m
T h a l l i u m
T i n
V a n a d i u m
Z i n c

7740

7841

2 0 0 . 7 / 6 0 1 0
200 .7 /6010
2 0 0 . 7 / 6 0 1 0
2 0 0 . 7 / 6 0 1 0
2 0 0 . 7 / 6 0 1 0
2 0 0 . 7 / 6 0 1 0
2 0 0 . 7 / 6 0 1 0
2 0 0 . 7 / 6 0 1 0
2 0 0 . 7 / 6 0 1 0
2 0 0 . 7 / 6 0 1 0
2 0 0 . 7 / 6 0 1 0

7 4 7 0 / 7 4 7 1
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T A B L E 9-3. E X T R A C T I O N / D I G E S T I O N M E T H O D S U S E D F O R M E T A L S A N D
O R G A N I C S

M E T A L D I G E S T I O N S

D i g e s t i o n for d i s s o lv ed meta l s of aqueous sample s EPA 3005
D i g e s t i o n for aqueous* s a m p l e s EPA 3010
D i g e s t i o n . f o r aqueous s a m p l e s EPA 3020
D i g e s t i o n for oi l s a m p l e s EPA 3040
Dige s t i on for s o i l / s e d i m e n t sample s EPA 3050
E P T o x Ex t rac t i on EPA 1310
TCLP Ex trac t i on EPA 1311

O R G A N I C E X T R A C T I O N S

S e p a r a t o r y f u n n e l ex tract ions
Continuous L / L Extract ions
S o x h l e t Extrac t ions
S o n i c a t i o n extract ion
Purge and T r a p ex tract ions
Organic D i l u t i o n

EPA 3510
EPA 3520
EPA 3540
EPA 3550
EPA 5030
EPA 3580
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10.0 D A T A R E D U C T I O N , V A L I D A T I O N , A N D R E P O R T I N G
10.1 DATA R E D U C T I O N
The m a j o r i t y of data reduction at Law is p e r f o rmed by the data
s ta t i on associated with that par t i cu lar piece of ana ly t i ca l
equipment. S p e c i f i c a l l y , data s tat ions are present with all
instruments.

The analyst signs the sample out/ p e r f o r m s the ana ly s i s , enters
the data on the parameter f o r m s ( i e : sign o u t / s i g n in f o r m s , bench
s h e e t s , ana ly s i s log f o r m s , Lims r e p o r t s , e t c . ) , and corre sponding
data s y s t e m ( s ) , and signs the sample in. Paramater f o r m s contain
all necessary i n f o r m a t i o n to e s tab l i sh sampl e i d e n t i t y ,
i n t e g r i t y , ca l ibrat ion evaluat ion, and ana ly t i ca l
o b s e r v a t i o n s / r e s u l t s to p r o c e s s / v a l i d a t e the sampl e test data.
See A p p e n d i x E for laboratory parameter f orms . A parameter f o r m
key is provided to the analys t which s p e c i f i e s the way in which
paramter f orms are to be f i l l e d out ( i . e . , no ta t ion, s i g n i f i c a n t
f i g u r e s , e t c . ) , the data reduction f o r m u l a e and the QC s a m p l e s
required and their control criteria. QC s a m p l e s inc lude
d u p l i c a t e s , matrix s p i k e s , d u p l i c a t e s , or matrix sp ike
d u p l i c a t e s , continuing ca l i b ra t i on v e r i f i c a t i o n s t a n d a r d s ( C C V s ) ,
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• etc. C a l c u l a t i o n s are p e r f o r m e d by the data s ta t ion at each
j? instrument a n d / o r s p e c i a l i z e d s o f t w a r e u t i l i z e d by MIS

Depar tment . The use of rounding rules and s i g n i f i c a n t d i g i t s forr•^ numerical data are in accordance with E P A - 6 0 0 / 4 - 7 9 - 0 1 9
_, p u b l i c a t i o n , H a n d b o o k for A n a l y t i c a l Q u a l i t y Control in W a t e r and

'• W a s t e w a t e r Laboratorie s .
r

10.2 DATA VALIDATION
f '•*-.. 10.2.1 F i r s t Level Review, the A n a l y s t

The a n a l y s t ' s primary r e s p o n s i b i l i t i e s are the ca l ibrat ion o f the
• instruments, incorporation of the required QC s a m p l e s , and s a m p l e

f~~ analys i s .

£ The analys t has the important role of ensuring the instrument is
ca l i bra t ed prior to s tar t ing the analys i s of any par t i cu lar batchJ O; of s a m p l e s . The analyst wi l l ensure that the s e n s i t i v i t y

1^ responses of each instrument are p e r f o r m i n g s a t i s f a c t o r i l y . The
analys t wi l l ensure that the system is s tab l e and that any

1- in t er f er enc e s have been minimized or e l i m i n a t e d . A d d i t i o n a l l y ,
the analys t w i l l check to ensure that there is no u n a c c e p t a b l e

£i h igh background response due to any reagents used in the
r- a n a l y t i c a l process. Once the analyst has ensured that the

instrument has been ca l ibrated and is r e s p o n d i n g in the
L
P
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a p p r o p r i a t e manner, the analys t w i l l proceed to c o m p l e t e the
a n a l y s i s o f s ampl e s .

T h e a n a l y s t ' s r e s p o n s i b i l i t i e s wi l l inc lude t h e exercising o f h i s
own e xp er t i s e and the S u p e r v i s o r ' s if necessary, in evaluat ing
the da ta generated with each batch of s a m p l e s , as well as the QA

fparameter s using the p r o j e c t QA l i m i t s ( T a b l e 5-1). The analyst
w i l l submit the data to his Superv i s or .

10.2.2 Second Level Review, the S u p e r v i s o r
The S u p e r v i s o r o f each section wi l l be r e spon s i b l e for reviewing
on a d a i l y basis all data generated by analy s t s wi thin h i s / h e r
s ec t ion. The review of the q u a l i t y associated with each set of
d a t a w i l l be of a more rigorous nature. The Superv i s o r a n d / o r

**Laboratory Manager w i l l review the QA data to v e r i f y that the
r e s u l t s are wi th in the prescribed l i m i t s .

Only under ex traordinary circumstances w i l l the Laboratory
Manager a l l o w the acceptance of a set of data f r o m d u p l i c a t e s or
s p i k e d e t e r m i n a t i o n beyond the p r o j e c t QA l i m i t s . All da ta
as soc ia t ed with ou t - o f - c on t ro l Q A / Q C sampl e s w i l l be f l a g g e d , and
a corrective act ion report w i l l be generated for review by the
Q A / Q C C o o r d i n a t o r and Laboratory Manager. The Q A / Q C Coord ina tor
and Labora tory Manager may require that the a n a l y s i s be r ep ea t ed .
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J- 10.2.3 T h i r d Level Review, the Q A / Q C Coord ina tor
The Q A / Q C Coordinator wi l l review a port ion of a l l p r e l i m i n a r y

£"-~~ sample and QC data. The review w i l l consist of the f o l l o w i n g :
1. V e r i f y i n g analy s i s system per formance and ca l i bra t ion& a c c e p t a b i l i t y .

j
2. V e r i f y i n g sampl e re sul t s by tracing the f i n a l number,F5 ' back to the raw d a t a ;
3. V e r i f y i n g the QC data has met p r o j e c t QC frequency andp« control l i m i t s or, if the requirements were not met,~1 v e r i f y i n g that documentation is present e x p l a i n i n g why' the data were accepted and v e r i f y that the da ta weref l a g g e d to s i g n i f y an out-of-control s i tuat ion;fS \ 4. V e r i f y that s ampl e h o l d i n g times meet T a b l e 6-1requirements;

£3 : 5. V e r i f y that sample s were analyzed using methodss p e c i f i e d in the Q A P ; and
r -*- 6. V e r i f y that the proper cha in-o f- cu s t ody procedures weredocumented.
m

Prel iminary data may be presented to the cl ient by the Laboratory
E Manager , b e f or e the f i n a l data report is sent to the c l i en t .
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1 10.3 R E P O R T I N G OF DATA
p All f i n a l reduced data for s ampl e s analyzed w i l l be reported to

the cl ient in the units a p p r o p r i a t e for that type of ana ly s i s .rf The units are given in T a b l e 5-1. All soil and sediment data
w i l l be reported on a dry-weight basis. All s ludge data w i l l be

*-* reported on a wet-weight basis unless s p e c i f i e d by EPA protocol
p for dry weight basis. C l i e n t c o n f i d e n t i a l i t y w i l l be s t r i c t l y

observed and maintained at all times. The data f l o w scheme f r o m
I the c o l l e c t i o n of raw data through repor t ing of data to thefc.2

client is shown ( S e e F i g u r e 7 - 3 ) .

C I O . 4 G E N E R A L D A T A R E Q U I R E M E N T S
'The larges t problems f a c i n g data management f o r Q A / Q C deal with

f reduction and control for data. For the purposes of this
document, data wi l l be d e f i n e d as any hard copy, f i l e ( i . e . ,

Î , c l i ent f i l e ) , o r computer f i l e . Reduction o f data prevents
r m u l t i p l e copies of data f r o m being erroneously used. Assume that

a report is generated on a hard d i sk , then copied onto a f l o p p y
L disk. At a later da t e , the hard disk version is u p d a t e d . U n l e s s

the f l o p p y d i sk copy i s al so u p d a t e d , al l use of the i n f o r m a t i o n
jg contained on the d i sk may be inaccurate and cause poor data to be

L
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repor t ed . Reducing data w i l l prevent this f r o m occurring.
_ Control must be exercised to maintain an organized f l o w of data.

D u p l i c a t e e f f o r t and i n e f f i c i e n c i e s may result f r o m poor control .
T"~ A well d e f i n e d , well organized system wi l l permit all da ta users

to understand how to obtain that day's work, how to report the
* work when f i n i s h e d , and aid in problem re so lut ion. ( I n f o r m a t i o n

p f l o w w i l l be covered in d e ta i l in a later s e c t ion.)

J ^ 10.5 F I L E B A C K U P / D A T A A R C H I V E
Backups for client i n f o r m a t i o n for the LIMS w i l l be p e r f o r m e d asBi deemed necessary.

10.6 D A T A M A N A G E M E N T C H A I N - O F - C U S T O D Y
L All i n f o r m a t i o n p e r t a i n i n g to c l i en t s must be treated with the

highes t degree of c o n f i d e n t i a l i t y . The data must be pro t e c t ed in
"~ the f o l l o w i n g manner:

IT o C l i e n t hard copies must be in a locked f i l e cabinet.— o Computer data systems must have s u f f i c i e n t data securityf e a t u r e s to prevent unauthorized access.o T e l e p h o n e conversations about data must be res tric ted toL persons authorized to do so.o Data in archived f o r m must a l s o receive the samecons iderat ion.E\
r
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Proper l ega l concerns w i l l f o l l o w when d e a l i n g with d a t a ,( i . e . , white out or other masking produc t s w i l l not be used.Errors should be marked through once, corrected, andi n i t i a l e d and d a t e d . )

10.7 P E R S O N N E L T R A I N I N G
An aggress ive training program for employee s entering the data
has been in i t ia t ed . T h i s program wi l l provide the employees with
a p p r p r i a t e i n f o r m a t i o n to e s tab l i sh a working knowledge of what
is being entered rather than " ju s t numbers on a page1*. Chemist s
that are tasked with d e a l i n g with the LIMS wil l receive training
regarding the operat ion of computers as well as the s o f t w a r e
packages involved.

10.8 ERROR D E T E C T I O N
The LIMS has built in f e a t u r e s for error t r a p p i n g . C y c l i c
Redundacy Checks ( C R C s ) and Check Sums are used to monitor
transmis s ion qual i ty . If a bad packet is obtained the system
a u t o m a t i c a l l y re transmit t s the necessary data. The in t egr i ty o f
the data base is maintained through a routine regime of backing
up on tape . In a d d i t i o n , s p e c i f i c a t i o n checking for upper and
lower c o n t r o l / w a r n i n g l i m i t s can be input per sample . S i n c e
systems cannot be des igned to be error p r o o f , the main f o c u s
continues to be a t t en t i on to d e t a i l and an adequate layout of



J
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• doub l e check systems. All data being processed through the LIMS
_ is double checked by at least two of the f o l l o w i n g : a n a l y s t ,

department supervisor, Progect M a n a g e r / C o o r d i n a t o r , Q A / Q C
~ Coordinator , Laboratory Manager. T h e s e checks include evaluation

of d a t a / r e p o r t s f or t y p o g r a p h i c a l errors, hi s torical data t r end s ,
etc.

J1
•:.ai

J f *

J?
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10.9 I N F O R M A T I O N FLOW

D O C U M E N T S
D A T A
QUEUE PROCESS

Contact Form , Library

C h a i n - o f -Cus t ody WorkA u t h o r i z a t i o nPurchase order

Data L o g - I n

r
Routing S h e e t s Data Pend ingI n o r g a n i c / O r g a n i cCheck out f o r m

Create Location and A n a l y s i scodes and record on ContactForm
Cop i e s of Contact Form toS a m p l e Control
S a m p l e s receivedDocumentation checked againstsampl e s and system entries

Does the in format ion agree?No: Contact Laboratory Mgr.Y e s ; Continue
Is a PO# or J o b # Present?No; Contact Laboratory Mgr.Y e a ; Continue
Are any sampl e s damaged?N o t ContinueY e a ; Record i n f o r m a t i o non a p p l i c a b l e f o r m andcontact Laboratory Mgr.
Generate routing sheet s ,sampl e r e c e ip t s , etc.Place s ampl e s in walk-incooler and f o l l o w s a m p l ecustody SOPI n i t i a t e i n o r g a n i c / o r g a n i ccheck out f o r m

E
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D O C U M E N T S
D A T A
QUEUE P R O C E S S

r "

Data Directory

V a l i d a t i o n

F i n a l Report Report

A n a l y s t c o l l e c t s routingsheets, signs out s a m p l e s ,and removed sample s f r o mcooler.
A n a l y s e s c ompl e t ed on sampl e sResul t s recorded on routingsheetsDepartment Superv i s or reviewscomple t ed sheets against rawdata
I s data acceptable?No: Correct problem and orderre-run or contact LaboratoryManager f o r re so lut ionY e s ; Continue
Return routing sheets for da taentry or automated datat r a n s f e r
A f t e r a l l data entry for eachs a m p l e has been c o m p l e t e d , there sul t s are v a l i d a t e d by theQ A / Q C Coordinator
I s data a c c ep tab l e?No: Order re-run and contactLaboratory Manager f orre so lut ionY e s ; Continue
Generate f i n a l report toclient
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D O C U M E N T S
D A T A
QUEUE P R O C E S S

F i n a l Invoic e Invoice

Inac t iv e

Generate f i n a l invoice toclient
Archive data

NOTE: QC checks are pre s ented in bo ld .

L
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11.0 F I E L D A N D LABORATORY Q U A L I T Y C O N T R O L C H E C K S
1 - 11.1 A N A L Y T I C A L D A T A R E C O R D I N G , S T A N D A R D S , A N D R E A G E N T S

A f t e r the s a m p l e s have been p r o p e r l y c o l l e c t e d , pre s erved, and
1" documentat ion inspected and entered into LIHS system, they are
„ held in sampl e receiving until the a p p r o p r i a t e analyst s igns out-*-!

'* the s a m p l e via intra-lab chain-of -custody f o r m ( S e e F i g u r e s l l - i
JEf and 11-2) . U p o n s igning out of the s a m p l e and s e l e c t i on of the

a p p r o p r i a t e S O P , the analys t i s ready to prepare for the actual
JE , .j analys i s .
s

' 11.1.1 A n a l y t i c a l S t a n d a r d s and Reagents
JH The q u a l i t y of all ana ly t i ca l re sul t s is d e p e n d e n t on many

f a c t o r s . One such area d e a l s with the p r e p a r a t i o n of a n a l y t i c a l
~ s t a n d a r d s and reagents. All mat er ia l s used by Law for s tandard s

are c e r t i f i e d chemicals of the highest reasonable pur i ty . All
mater ia l s are purchased f r o m e s tab l i sh ed and r e p u t a b l e chemical

jr d e a l e r s . All s tandard ma t e r ia l s are dated and stored under
a p p r o p r i a t e condi t ions in order to maintain chemical s t a b i l i t y .

m-- Most s tandard s ( 9 7 % ) are EPA re f erence traceable.

m
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F I G U R E 11-1. C H E C K O U T / C H E C K I N

F O R M F O R I N O R G A l M b A N I C C H E C K O U T FORML E N L - P e n s a c o l a , F LC l i e n t : Case:

L E N L G e n e r i c Q A P l a n
S e c t i o n N o . 1 1

R e v i s i o n : N o . 2
0 9 / 0 3 / 9 2

-oca t ion: C a l i b . R e f . F o r m I n i a i c e ' c f 7 ^
S=S a m p l e CHECKED OUT D=Digestate

I J B e Date T i m e RemovalPurpose* TakenBy Cust.A p p .

-

Y - Y e s C H E C K E D I N N = N o
Date T i m e ReturnBy Cust .A p p . C o m p l e t eY / N - S / DI

p P R E P A R A T I O NA - pH / % Mois tureB - ICP Dige s t i onC - GFAA Dige s t i onD - Hg p i g e s t i o nE - s o l i d s

* REMOVAL PURPOSEA N A L Y S E SG - ICPH - GFAAHq-CV

Y - TCLP Extract - S V / M e t a l s

IJKL S o l i d sR / C / I

D I S P O S I T I O NV - S t o r a g eW - ReturnX - Consumed/D i s p o s a l
2 - OTHER ( L i s t on Back)

F1

I

M a t r i x :S a m p l e I D
/
/
/
/
/
/
/
/
/
/
/
/

Level: 1 S a m p l e Con-Analyses R e q ' d | | S a m p l e I D
/
/
/
/
/
/
/
/
/
/
/
/

tainers:A n a l y s e s R e q ' d



F I G U R E 11-2. C H E C K O U T / C H E C K I N
C U S T O D Y FORM F O R O R G A N I C S

D V 0 9 2 6 9 1 O R G A N I C C H E C K O U T FORML E N L - P e n s a c o l a , F LCase:

L E N L G e n e r i c Q A P l a nS e c t i o n N o . 1 1Revi s i on: N o . 2
D a t e : 0 9 / 0 3 / 9 2S D G : p a a e 3 of 18

•ation: C a l i b . R e f . Form I n i a t e dA

£
J
J
J

S = S a m p l e C H E C K E D O U T X=Extract
I T y p es ; j c
i

!uh—

Date

••

T i m e RemovalPurpose* TakenBy

.

Cust.A p p .
Y = Y e s C H E C K E D I N N = N o

Date T i m e ReturnBy Cus t .A p p . C o m p l e t eY / N - S / X

1
P R E P A R A T I O NA - pH / % MoistureB - Extract SV - TPHC - Extract SV - A c i d sD - Extract S V - B / N ' sE - Extract S V - B / N / A ' sF - Extract TRPHG - Extract P e s t / P C B sH - C l e a n - u p SVI - C l e a n - u p P e s t / P C B sJ - Extract - HPLCY - T C L P Extract - V G A ' s

* REMOVAL PURPOSEA N A L Y S E SK - ScreeningL - VOA - GCM - VOA - G C / M SN - VOA - TPH0 - SV - G C / M SP - SV - TPH

D I S P O S I T I O NV - S t o r a g eW - ReturnX - Consumed/D i s p o s a l
- P e s t / P C B - GCR - GC/MS C o n f i r m a t i o nT - HPLCU - TRPH Z - OTHER ( L i s t on Back)

A
J
J
M

I

M
••

M a t r i x :S a m p l e I D
— — — — — L — — — — —/

'/
/
/
/
/

' /
/

Level: # S a m p l e Con'Analys e s R e q ' d | | S a m p l e I D
/
/
/
/
/
/
/
/
/
/

cainers:A n a l y s e s R e q ' d

.
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The p r e p a r a t i o n .of s p e c i f i c s tandards is out l ined in the
a p p r o p r i a t e SOP. Each time a standard is p r e p a r e d , the material '
mass and d i l u t i o n i n f o r m a t i o n is recorded in the s tandards record
book.

All prepared s tandards (s tock and working) are labe l ed in
reference to 'the book number, page number, and entry number of
the A n a l y t i c a l S t a n d a r d s Preparat ions Record Book. A d d i t i o n a l l y ,
the d e s c r i p t i o n , d a t e , and analyst are presented on the s tandard
l a b e l . The analyt i ca l label i s presented (See F i g u r e 8-1).

1 1 . 2 F I E L D M I N I M U M Q C C H E C K S
11.2.1 F i e l d D u p l i c a t e s

At least one d u p l i c a t e s a m p l e must be c o l l e c t e d per parameter for
each group of sampl e s of s imi lar matrix type or for every 20
s a m p l e s c o l l e c t e d , whichever is more frequent .

11.2.2 S p l i t S a m p l e s
S p l i t sample s wi l l be c o l l e c t ed upon DER request.
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j[? Blank sampl e s are required to control and evaluate contaminat ion

wi th in the s a m p l i n g procedure. T h e r e are three type s of b lank
-£•' s a m p l e s ; t r i p b lanks , equipment blanks and f i e l d blanks.

J 3
; 11.2.3.1 T r i p Blanks

P • For v o l a t i l e organic parameters the s a m p l i n g team wi l l transport
a t r i p blank into the f i e l d for each day of s a m p l i n g at a minimum

-I rate of 5 percent per parameter group per site. The t r i p blank
w i l l not be opened in the f i e l d . A t r i p blank is laboratory

JPI blank water and is a check on sampl e contamination o r i g i n a t i n g
__ f r o m sampl e t ran spor t , s h i p p i n g , and site condi t ions . T r i p

- blanks are analyzed for all parameters and are t ranspor t ed into
I/ the f i e l d in the proper container with preservatives or

a d d i t i v e s , i f required for that parameter group. The containers
for each parameter group and preservatives are s p e c i f i e d in T a b l e

jL 11.2.3..2 Equipment Blanks
An equipment b lank w i l l be c o l l e c t e d at a fr equency of 5 percent

: per parameter per s i te per day. The equipment blanks are
composed of a b lank water rinse f r o m the equipment used at that
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si te ( e . g . ba i l er s , pump tub ing, spoons, augers, e t c . ) . The
rinse water is poured over or through the d e con taminat ed
equipment , c o l l e c t e d in the sampl e container, p r o p e r l y pr e s e rved ,
and returned to the laboratory as a sample . Equipment b lanks are
a check on s a m p l i n g device c l eanl ine s s .

11.2.3.3 F i e l d Blanks
A f i e l d blank w i l l be c o l l e c t ed at a frequency of 5 percent per
parameter per site per day. The f i e l d blanks are composed of
f r e s h source blank water that has been poured in the f i e l d into
the s a m p l e container, p r o p e r l y preserved, and returned to the
laboratory as a s a m p l e . F i e l d blanks are required to be able to
evaluate the s ampl e container f i l l i n g procedure, s i te
contaminat ion , and preservation contamination.

11.3 . LABORATORY MINIMUM QC CHECKS
For the parameters in T a b l e 5-1, a minimum of one s a m p l e or 1 in
20 s a m p l e s of a s imi lar matrix and level of concentration w i l l be
sp ik ed and d u p l i c a t e d . S p e c i f i c minimum QC requirements are
given in th e f o l l o w i n g subsections f or GC, GC/MS and me ta l s .
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I" 11.3.1 Gas Chromatography Minimum QC Checks
_£?• For GC analys i s by EPA M e t h o d s , the minimum QC requirements are

as f o l l o w s :nx 1. Surrogat e compounds wi l l be sp iked for EPA M e t h o d s 601,8010, 602, 608, 8080, 8020, 615 and 8150 into eachs a m p l e , s tandard, and reagent water blank. T a b l e 11-11:1 l i s t s the surrogate compounds for each ana ly s i s . The•» target sp ike concentration should be 30 u g / L . The QCl imi t s have not been e s tabl i shed as of this QAP;jn however, the procedure and prec i s ion l i m i t s aredescribed in EPA Method 8000 and are as f o l l o w s :
, a. For each sample a n a l y z e d , ca l cu la t e the percent-*-; recovery of each surrogate in the s a m p l e .

b. Once a minimum of 30 sampl e s of the same matrix_£f have been a n a l y z e d , ca l cu la t e the average percent„ recovery (p) and standard deviat ion of the percentrecovery (s) for each o f the surrogates.
P"~; c. For a given matrix, ca l cu la t e the upper and lowercontrol l imit for method per f ormance for eachsurrogate s tandard. T h i s should be done asX. f o l l o w s :

c
o U p p e r Control Limit (UCL) =* p + 3sJi o Lower Control Limit (LCL) = p - 3s

d. If recovery is not within l i m i t s , the f o l l o w i n g i s.- required:
" o Check to be sure there are no errors inc a l c u l a t i o n s , surrogate s o lu t i on s , orJL internal s tandards . A l s o , check instrumentp e r f o r m a n c e .

IT
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o Reca l cu la t e the data a n d / o r reanalyze theextract if any of the above checks reveal aproblem.
o Reextract and reanalyze the s a m p l e if none ofthe above are a problem or f l a g the da ta as"estimated concentration."e 2. At least one sampl e or 1 in 20 sampl e s (whichever ismore f r e q u e n t ) wi l l be spiked to assess accuracy of thedata.

Parameters and QC Limi t s are given T a b l e 5-1.
3. At least one s a m p l e or 1 in 20 sampl e s (whichever isP more f r e q u e n t ) wi l l be sp ike d u p l i c a t e d to assess|i prec i s ion of the data. The d u p l i c a t e sp ike w i l l be a65 r e p l i c a t e of I t e m 2 above. The QC l i m i t s are given inT a b l e 5-1.

iJ 4. S a m p l e s w i l l be wi thin the concentration range of thes tandards ( r e f e r to Sec t i on 8.2 for GC c a l i b r a t i o n ) .
I 5. A mid-point ca l ibra t ion v e r i f i c a t i o n standard should beanalyzed at the beginning of a run to c o n f i r mcal ibrat ion is o.k.; also at end.I
i• 6. At least one reagent water blank must be ana lyzed eachday to demonstrate that in t er f e r enc e s a n d / o rp contamination are not present. If a p r o b l e m e x i s t s ,jy corrective action w i l l be taken b e f o r e s a m p l e s areanalyzed .
t 7. A QC check s a m p l e prepared i n d e p e n d e n t l y f r o m thecal ibrat ion s tandards w i l l be analyzed at least every40 sample s .

r
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T A B L E 11-1. S U R R O G A T E S P I K I N G C O M P O U N D S F O R G C A N A L Y S E S

-i EPA S p i k eSurroga t e Compound Method Amount

- Bromochloromethane 6 0 1 / 8 0 1 0 40 ppb
p 2-Bromo-1-chloropropane 6 0 1 / 8 0 1 0 40 ppb

1,4-Dichlorobutane 6 0 1 / 8 0 1 0 40 ppb
-1 a , a , a - T r i f l u o r o t o l u e n e 6 0 2 / 8 0 2 0 40 ppbF l u o r o b e n z e n e ( F t . Knox o n l y ) 6 0 2 / 8 0 2 0 4 0 p p b
JP D i b u t y l c h l o r e n d a t e 6 0 8 / 8 0 8 0 200 ppb

2 , 4 , 5 , 6 - T e t r a c h l o r o - m - x y l e n e ( O p t i o n a l ) 6 0 8 / 8 0 8 0 2 0 0 p p b
£ 2 ,4-DB 6 1 5 / 8 1 5 0 20 ppb

r — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —
N O T E : S p i k i n g Amounts f o r M e t h o d s 6 0 8 / 8 0 8 0 a n d 6 1 5 / 8 1 5 0 a r ea l t er ed under the f o l l o w i n g condi t ions:r"*• 1. S p i k e amount is doubled if GPC c l eanup is used.2. S p i k e amount is doubled if medium level p r e p a r a t i o n is used.r

r

M
r

t'.
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11.3.2 GC/MS Minimum QC Checks
For GC/MS analys i s by EPA Method s 625 and 8270, the minimum QC
requirements are as f o l l o w s :

1. S u r r o g a t e compounds w i l l be spiked into each s a m p l e ,s tandard and reagent water blank. T a b l e 11-2 l i s t s thesurrogate compounds and spike recovery l i m i t s . Thetarget sp ike concentration should be 50 ug/L forb a s e / n e u t r a l s and 100 ug/L for acids.
2. I n t e r n a l s t andard s wi l l be added to each s a m p l e ,s t andard , and reagent blank. The f i n a l concentrationof each internal standard wi l l be 40 nanograms permicro l i t er ( n g / u L ) . The internal s tandards are asf o l l o w s :

o l ,4-Dichlorobenzene-d4o N a p h t h a l e n e - d i
o Acenaph th ene-d iDo Phenanthrene-di Do Chrysene-diao Perylene-dia

3. At lease one s a m p l e or 1 in 20 sampl e s (whichever ismore f r e q u e n t ) w i l l be spiked prior to s a m p l eextraction to assess accuracy of the data. Theparameters and QC l i m i t s are given in T a b l e 11-2.

E 4. At least one s a m p l e or 1 in 20 s a m p l e s (whichever ismore f r e q u e n t ) w i l l be s p ik e d u p l i c a t e d prior to s a m p l eextraction to assess prec i s ion of the data. Thed u p l i c a t e sp ike w i l l be a r e p l i c a t e of I t e m 3 above.QC l i m i t s are given in T a b l e 11-2.
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T A B L E 11-2. P E R C E N T RECOVERY L I M I T S F O R S E M I - V O L A T I L E S

S U R R O G A T E S P I K E

Surroga t e Compound

N i t r o b e n z e n e - d s
2 - F l u o r o b i p h e n y 1
T e r p h e n y l - d i «
Phenol -d$
2 - F l u o r o p h e n o l
2 , 4 , 6-Tribromophenol

Water

35-114
43-116
33-141
10-94
21-100
10-123

S o i l / S e d i m e n t

23-120
30-115
18-137
24-113
25-121
19-122

L
I
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T A B L E 11-2. P E R C E N T RECOVERY L I M I T S F O R S E M I - V O L A T I L E S( C o n t i n u e d )

M A T R I X S P I K E S

Matrix Compound Water S o i l / Sed iment

1 , 2 , 4 - T r i c h l o r o b e n z e n e 39-98 ( 2 8 ) 38-107 ( 2 3 )
Acenaph th ene 46-118 ( 3 1 ) 31-137 ( 1 9 )
2 ,4-Dini t ro t o lu ene 24-96 ( 3 8 ) 28-89 ( 4 7 )
Pyrene 26-127 ( 3 1 ) 35-142 ( 3 6 )
N - N i t r o s o d i - n - p r o p y l a m i n e 41-116 ( 3 8 ) 41-126 ( 3 8 )
1,4-Dichlorobenzene 36-97 ( 2 8 ) 28-104 ( 2 7 )
P e n t a c h l o r o p h e n o l 9-103 ( 5 0 ) 17-109 ( 4 7 )
Phenol 12-89 ( 4 2 ) 26-90 ( 3 5 )
2-Chloropheno l 27-123 ( 4 0 ) 25-102 ( 5 0 )
4-Chloro-3-methylpheno l 23-97 ( 4 2 ) 26-103 ( 3 3 )
4 - N i t r o p h e n o l 10-80 ( 5 0 ) 11-114 ( 5 0 )

Maximum re lat ive percent d i f f e r e n c e between matrix sp ik e s i sl i s t e d in parentheses .
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T A B L E 11-3. P E R C E N T S P I K E RECOVERY L I M I T S F O R V O L A T I L E S

S U R R O G A T E S P I K E

Surrogat e Compound Water S o i l / S e d i m e n t

4-Bromof luorobenzene
1,2-Dichloroethane-d«

iT o l u e n e

86-115
76-114
88-110

74-121
70-121
81-117

M A T R I X S P I K E S

M a t r i x Compound

1, 1-Dichloroethene
T r i c h l o r o e t h e n e
Benzene
T o l u e n e
Chlorobenzene

W a t e r

61-145
71-120
76-127
76-125
75-130

S o i l / S e d i m e n t

( 1 4 )
( 1 4 )
( 1 1 )
( 1 3 )
( 1 3 )

59-172
62-137
66-142
59-139
60-133

( 2 2 )
( 2 4 )
( 2 1 )
( 2 1 )
( 2 1 )
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11.3.3 M e t a l s Minimum QC Checks
H 11.3.3.1 GFAA Minimum QC Checks

1. At least one matrix sp ike or 1 in 20 s a m p l e s (whichever
r is more f r e q u e n t ) wi l l be spiked prior to d i g e s t i o n .I The spike recovery must be within +/- 25% of the1 s p ik ing value. If the recovery is out of range, thedata wi l l be f l a g g e d .

2. A p o s t - d i g e s t i o n spike ( a n a l y t i c a l s p i k e ) must bep e r f o r m e d on every sample with a recovery of +/- 15% ofthe original s ampl e concentration. In the event of asp ike f a i l u r e , the f l o w scheme in F i g u r e 11-3 must bef o l l o w e d . A n a l y t i c a l spikes are considered as asample .
3. At least one s a m p l e or 1 in 20 s a m p l e s (whichever ismore f r e q u e n t ) w i l l be d u p l i c a t e d prior to d i g e s t i o n toassess prec i s ion of the data. The QC l i m i t s are givenin T a b l e 5-1.
4. A ca l ibra t ion v e r i f i c a t i o n ( I C V ) w i l l be ana lyzedimmed ia t e ly a f t e r c a l i b r a t i o n , a f t e r every 10 s a m p l e s(CCV) and at the end of the run. The response must bewithin +/- 10% of the true value; if not, re ca l ibrat ionis required and any s a m p l e s run prior to theou t-o f-contro l CCV must be r eanalyzed. ICV/CCVs tandard so lu t ions must be s u p p l i e d by an EPA approvedsecond source.
5. A continuing ca l i bra t i on blank ( C C B ) w i l l be analyzedat the beginning, every 10 s a m p l e s , and at the end ofthe run. The response must be less than the C R D L ; ifnot, r e ca l ibra t ion is required and those s a m p l e s priorto the ou t-o f-contro l CCB must be r eanalyzed .
6. At least one reagent blank must be prepared andanalyzed with each d i g e s t i o n lot or every 20 s a m p l e sreceived, whichever is more f r e q u e n t .

r
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F I G U R E 11-3. F U R N A C E A T O M I C A B S O R P T I O N A N A L Y S I S S C H E M E

r
r

PREPARE A N D A N A L Y Z E
S A M P L E A N D O N E S P I K E(2 X C R D L )( D o u b l e I n j e c t i o n s Required)

A N A L Y S E S W I T H I NC A L I B R A T I O N R A N G E
YES

RECOVERY OF SPIKEL E S S THAN 40%

NO

S A M P L E ABSORBANCE ORC O N C E N T R A T I O N L E S S T H A N
50% OF SPIKE ABSORBANCEOR CONCENTRATION

NO
S P I K E RECOVERYL E S S THAN 85% ORGREATER THAN 115%

YES

NO D I L U T E S A M P L EA N D S P I K E

I f Y E S , Repeat Only O N C E
I f S t i l l Y E S F L A G D A T AWITH AN "E"

NO
YES 1

S P I K E RECOVERYL E S S THAN 85% ORGREATER THAN 115%

REPORT R E S U L T SDOWN TO IDL

YES REPORT R E S U L T SDOWN TO IDL,FLAG WITH A "W"
NO

QUANTITATE BY MSA WITH 3SPIKES AT 50, 100 & 150%OF SAMPLE ABSORBANCE
OR CONCENTRATION( O n l y S i n g l e I n j e c t i o n s Required)

Q U A N T I T A T E F R O MC A L I B R A T I O N CURVEAND REPORT DOWNTO IDL

C O R R E L A T I O N C O E F F I C I E N T
L E S S T H A N 0.995

I f Y E S , Repeat Only O N C E

NO I f S t i l l Y E S

F L A G D A T A W I T H " S «

F L A G D A T A
WITH A "+"
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11.3.3.2 ICP Minimum QC Checks
For ICP analys i s by EPA M e t h o d s 200.7 and 6010, the minimum
QC requirements are as f o l l o w s :

1. At least one matrix spike or 1 in 20 s a m p l e s (whicheveris more f r e q u e n t ) wil l be spiked prior to d ige s t i on.The sp ike recovery must be within the l i m i t s in T a b l e5-1. If not, the data must be f l a g g e d with acorrective action report.
2. A p o s t - d i g e s t i o n sp ike must be p e r f o r m e d for thoseelements with sp ike recoveries f a l l i n g out s ide thecontrol l i m i t s . S p i k e the unspiked aliquot of thes ampl e at 2x indigenous level or 2x CRDL.
3. At least one s a m p l e or 1 in 20 s a m p l e s (whichever ismore f r e q u e n t ) w i l l be d u p l i c a t e d prior to d i g e s t i o n toassess prec i s ion of the data. The QC l imi t s arepresented in T a b l e 5-1.

**• *-I 4. A CCV w i l l be analyzed at the b eg inning, every 10•- s a m p l e s , and at the end of the run. The response mustbe within 10 percent of the ini t ia l re sponse; if not,I r e ca l ibrat ion of the instrument is required and thosei . s ampl e s prior to the out-of-control CCV must ber eana lyzed .
P!. 5. A CCB w i l l be analyzed at the b e g i n n i n g , every 10*" s a m p l e s , and at the end of the run. The response mustbe +/- C R D L ; if not, r e ca l i bra t i on is required and§ those sample s prior to the ou t-o f-contro l CCB must be^ reanalyzed.
f 6. An in t e r f e r enc e check s o lu t i on must be a n a l y z e d at the|, beginning and at the end of the run (or at least every8 hour s); r e f e r to EPA M e t h o d s for a c c e p t a b l e l i m i t s
fc which are +/- 20%.
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11.3.3.3 Mercury Cold V a p o r Minimum QC Checks
p For mercury analys i s by EPA M e t h o d s 245.1, 7470 and 7471, the

minimum QC requirements are as f o l l o w s :
J. 1. At least one matrix spike or 1 in 20 s a m p l e s (whicheveris more f r e q u e n t ) w i l l be spiked prior to d i g e s t i o n toassess the accuracy of the data. The QC l i m i t s inJ: T a b l e 5-1 should be met; if not, the data must bej f l a g g e d with a corrective action report .
p • 2. At least one sampl e or 1 in 20 sampl e s (whichever is— more f r e q u e n t ) w i l l be d u p l i c a t e d prior to d i g e s t i o n to• assess prec i s ion of the data. The QC l i m i t s are givenin T a b l e 5-1.

: 3. A CCV w i l l be analyzed at the beg inning, every 10s a m p l e s , and at the end of the run. The response mustft " . be within 20 percent of the in i t ia l response; if not,reca l ibra t ion of the instrument is required and thoses a m p l e s prior to the out-o f-contro l CCV must be
?, r eanalyzed.
- 4. A CCB wi l l be analyzed at the beginning, every 10s a m p l e s , and at the end of the run. The response mustJ be less than the instrument de t e c t i on l i m i t ; if not,reca l ibrat ion is required and those sampl e s prior tothe out-o f-contro l CCB must be reanalyzed.J !

rf f e
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12.0 P E R F O R M A N C E A M D S Y S T E M S A U D I T S
Law views q u a l i t y assurance as the means by which the
e f f e c t i v e n e s s and qual i ty of its various p a r t i c i p a t i n g
d e p a r t m e n t s are gauged as they carry on day-to-day opera t i on s
under the Q A / Q C program. The m a j o r goa l s associated with the
Q A / Q C program are l i s t e d below:

1. QA reviews should h e l p ensure compliance with mandatedQC procedures;
2. QA reviews prov ide a structured means of communicatingprob l ems between the technical and admini s t ra t ivepor t i on s of the company;
3. QA procedures are des igned to ensure op era t ingr egu lar i ty between the various branches of Law; and
4. QA aud i t s prov id e a mechanism by which our QCprocedures are constantly being reviewed and updated inan order ly f a s h i o n .

12.1 S Y S T E M S A U D I T S
S y s t e m s a u d i t s are q u a l i t a t i v e evaluat ions o f al l components o f
f i e l d and laboratory QC measurement systems. A systems audit
w i l l be p e r f o r m e d p e r i o d i c a l l y and w i l l consist of i n s p e c t i n g the
f o l l o w i n g procedures:

1. S a m p l i n g ;2. S a m p l e cu s t ody;3. S a m p l e s torage and pre s ervat ion;
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4. S a m p l e p r e p a r a t i o n ;5. A n a l y t i c a l m e t h o d o l o g y ;JP 6. Data management;7. Preventat ive maintenance; and8. Personnel q u a l i f i c a t i o n s .

In the p a s t , Law has p a r t i c i p a t e d in systems audit s f r om f e d e r a l
* and s tate agencies, i n c l u d i n g on-site in spec t i on by : F l o r i d a

_p HRS, COE, A F C E E , NEESA, and Louis iana. Law w i l l submit to on-site
external . systems a u d i t s by any prime contractor or their

-* authorized r epre s en ta t ive .

ŷ 12.2 P E R F O R M A N C E A U D I T S
_p A p e r f o r m a n c e audit is a quant i ta t ive evaluation of a measurement

system. Law p a r t i c i p a t e s in the f o l l o w i n g p e r f o r m a n c e evaluat ion
— programs :

1. EPA, Environmental M o n i t o r i n g S u p p o r t Laboratory —_|- Cinc innat i ;
2. U.S. Army C o r p s o f Engineers , Mis sour i River Div i s i on;

r, and
- 3. F l o r i d a Department of H e a l t h and R e h a b i l i t a t i v eServi c e s ( F D H R S ) .
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P e r i o d i c a l l y b l ind QC s a m p l e s are entered into the s a m p l e s f l o w
scheme. S i n c e b l ind QC s a m p l e s are d i f f i c u l t to enter into the
laboratory without the knowl edge of the a n a l y s t s , the QA Manager
re l i e s heavi ly on the p e r f o r m a n c e evaluat ion programs by ou t s ide
sources and QC samples such as matrix sp ike s , d u p l i c a t e s and
surrogates.
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• 13.0 P R B V E N T A T I V B M A I N T E N A N C E
U The f i r s t f a c e t o f th e analy t i ca l process ( a f t e r s a m p l e

c o l l e c t i o n and pr e s e rva t i on) is the m a n i p u l a t i o n of the s a m p l e by
laboratory instrumentation and equipment. The q u a l i t y of the
f i n a l analyt i ca l product d e p e n d s on the condi t ion and

JL*-:
* d e p e n d a b i l i t y of the laboratory instrumentation and equipment.

J-1
It is the p o l i c y of Law to maintain all instruments , equipment,

r? • and s u p p l i e s in the cleanest and highest s tate of readiness. In
order to minimize downtime and out-of -control s i tua t i on s , Law-5s s c i en t i s t s conduct a preventative maintenance program cons i s t ing

jp o f s cheduled routine maintenance of al l laboratory instruments
and equipment. Law has secured manufac tur er s ' service contracts

- * - ' i o n a l l m a j o r instruments. T h e routine maintenance s chedule f o r
laboratory instruments and equipment is presented below in the

I F " "
I f o l l o w i n g subsections.

13.1 A A S P E C T R O P H O T O M E T E R P R E V E N T I V E M A I N T E N A N C E
Law has the f o l l o w i n g AA sp e c t r opho t ome t e r s : Two t erk in-Elmer
M o d e l 5 1 0 0 Z ; HGA furnace with Zeeman system equ ipped with A S - 6 0. .A u t o s a m p l e r s . One Perkin-Elmer 1100B f l a m e AA unit r e t r o f i t t e d
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for co ld vapor mercury analys i s . A manufacturer service
contract is maintained on these instruments. The routine
maintenance s chedul e for this equipment is found in T a b l e 13-1.

13.2 I C P M A I N T E N A N C E
Law has an ARL M o d e l 3560 Simul taneou s ICP with an U l t r a s o n i c
N e b u l i z e r and au t o sampl er and an ARL Model 3410 Sequent ia l ICP
with a u t o s a m p l e r and ul trasonic nebulizer. In T a b l e 13-2 is a
short l i s t o f operator p e r f o r m e d maintenance procedures. T h i s
l i s t is prov ided to h e l p the operator detect po t en t ia l problems
so corrective action may be taken. For problems not covered
here, p l e a s e r e f e r t o the Instrument Manual f or s p e c i f i c
d i r e c t i o n s . W h e n in doub t , call the manufacturer.
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T A B L E 13-1. R O U T I N E M A I N T E N A N C E S C H E D U L E
F O R A A S P E C T R O P H O T O M E T E R

J T

Maintenance
Jl 1. Contact c y l i n d e r s , tube, and p l a t f o r m should be cleaned andchecked each day b e f o r e running sample s . Use cotton swaband methanol for c l eaning.

2. Contact cy l inder s should be checked for cracks and p i t t i n g .Tubes should be checked for p i t t i n g , p e e l i n g p r y o l i t i c-f] coating and burn marks around s a m p l e port hole. Any of theabove indicate a worn tube or cylinder.
jf^ 3. F u r n a c e / s p e c t r o m e t e r windows should be checked and cleaned1 d a i l y .

r - 4. Check coolant level in recirculator and temperature s e t t i n g-1 d a i l y .
5. S p e c t r o s c o p y lab should be wet m o p p e d , counters d u s t e d , andJ. exterior of instruments cleaned on a weekly basis to ensurea dust f r e e environment.

jp= 6. Consu l t instrument operat ions manual for f u r t h e r maintenanceinstruct ions.
P. 7. All maintenance is to be recorded in the Maintenance Log-* Book.

8. Argon gas pressure to furnace should be 60 p s i . CheckJT regulator to ensure proper pressure.

^
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T A B L E 13-2. R O U T I N E M A I N T E N A N C E S C H E D U L E F O R I C P

Maintenance

1. Check r e f l e c t e d and incident watts on control pane l .
2. Check gas f l o w rates.
3. Check nebulizer up-take rate p e r i o d i c a l l y .
4. N e b u l i z e r should be f l u s h e d with deionized water a f t e r eachuse.
5. Clean spray chamber when d r o p l e t s f orm on the inside.
6. C l e a n torch if system starts to show memory e f f e c t(carryover) for a p a r t i c u l a r element.
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13.3 G C P R E V E N T I V E M A I N T E N A N C E
Law ha s t h e f o l l o w G C s / L C s :

3 H e w l e t t - P a c k a r d 5890, Dual BCD5 H e w l e t t - P a c k a r d 5890, Dual F I D3 H e w l e t t - P a c k a r d 5890, P I D , ELCD1 H e w l e t t - P a c k a r d 1090, DAD, FLD

A manufac tur er service contract is maintained on these
*instruments. An inventory of chromatographic accessories is

maintained in the laboratory to minimize downtime. The
maintenance schedule of this equipment is given in T a b l e 13-3.

2
r-
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T A B L E 13-3. R O U T I N E M A I N T E N A N C E S C H E D U L E F O R G C

Maintenance Frequency

1. Check carrier gas s u p p l y D a i l y
2. Check head pressure D a i l y
3. Change septums As needed
4. Change carrier gas f i l t e r s As needed
5. Check basel ine and detec tor response D a i l y
6. Air dust e lectronics and main f rame A n n u a l l y
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.13.4 G C / M S P R E V E N T I V E M A I N T E N A N C E
,1 Law has the f o l l o w i n g GC/MS equipment: f o u r H e w l e t t - P a c k a r d

Model 5970 M S D s and a M o d e l 5971 M S D . A manufac turer service
"" contract is maintained on these instruments. T a b l e 13-4 gives

the maintenance schedule for these instruments.

_ £ • • ! 13.5 U V - V I S S P E C T R O P H O T O M E T E R P R E V E N T I V E M A I N T E N A N C E
The f o l l o w i n g pract i ce s f r o m a d a i l y care routine which w i l l

r "~~ maintain the instrument in good condition.
1. I m m e d i a t e l y clean all s p i l l e d material s f r o m theJP- instrument and wipe the instrument dry with l i n t l e s spaper or c lo th. A l w a y s p l a c e s a m p l e s , etc., on amixing tray.
2. Do not leave cuvettes in the sample compartment. C l o s ethe s a m p l e compartment door.

•*-' 3. Whenever the instrument is not in r e l a t i v e l y continuoususe, turn it O F F , disconnect the line cord, and coverwith the p l a s t i c cover.
fT**

f The air f i l t e r should be checked f r e q u e n t l y f rom the time the
f~ instrument was f i r s t i n s t a l l e d to determine the l eng th of time it

takes to load the f i l t e r with d ir t . T h i s w i l l vary with the
-^ amount of usage the instrument g e t s , but a s u i tab l e s ch edu l e can

be determined for checking and c l eaning the f i l t e r . The f i l t e r
JE?s element is e a s i ly removed by p i n c h i n g the f o a m p l a s t i c material
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T A B L E 13-4. R O U T I N E M A I N T E N A N C E S C H E D U L E F O R 6 C / M S

Maintenance Frequency

1. S y s t e m D i a g n o s t i c sa.b.c.d.e.f .g.

Scan box I/O testScan box DMA testM S I / O testF i l a m e n t testRF Power T e s tE l e c t r o m u l t i p l i e r testBackground signal noise test

D a i l yDailyDailyDailyD a i l yD a i l yD a i l y
2. V a c u u m / C a r r i e r F l o w Check

r

a. Column headpres sure checkb. Vacuum checkc. Replac e septumd. Leak check and t i gh t en f i t t i n g s
3. Ins t rument Tune Checka. BFB/DFTPP tune checkb. PFTBA tuning
4. C a l i b r a t i o n checka. VOA s tandards checkb. BNA s tandards checkReplace inlet liner
5. C l e a n source
6. Replace column(or remove front end)

D a i l yD a i l yWhen neededWhen needed

D a i l yWhen needed

D a i l yDailyWhen needed
When needed
When needed
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and p u l l i n g i t loose f r o m i t s mounting. A f t e r the f i l t e r element
has been c l eaned , push it back into p l a c e by tucking the edges
into the s l o t s which f o r m a part of the f rame .

The sample compartment should be cleaned every time anything is
s p i l l e d into it to preserve the black matte f i n i s h on the
compartment w a l l s and to prevent corrosion or contamination. The
bottom of the compartment is equipped with a drain which w i l l run
l i q u i d s of f to the bench top underneath the instrument.

1. Remove the s tandard ce l l ho lder f r o m the s a m p l ecompartment by l oo s en ing the two knurled po s t s andl i f t i n g th e ho lder out. If another ho lder i si n s t a l l e d , see the a p p l i c a b l e instruct ions for removali n f o r m a t i o n .
2. Us ing a s o f t rag and soapy s o lu t i on , l i g h t l y scrub awayal l f o r e i g n mater ia l . U s i n g a clean s o f t rag dampenedwith water, rinse the cleaned s u r f a c e s t horough ly . Drywith a l i n t l e s s t issue.
3. C l e a n the cel l ho lder and the bottom p l a t e , asnecessary, using the same c l eaning method.

13.6 A N A L Y T I C A L B A L A N C E
A n a l y t i c a l Balances are serviced r egu lar ly by W e i g h t Check. A
log of all rout ine/non-rout ine maintenance is maintained by the
Q A / Q C Coordinator .
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All top l o a d i n g scales are also maintained and serviced by G . T .
M i c h e l l i C o .

13.7 O T H E R M I S C E L L A N E O U S E Q U I P M E N T
All balances , meters, s p e c t ropho tome t er s , ovens, and other
laboratory equipment are monitored on a routine basis to ensure
c l e a n l i n e s s , operat ional s ta tu s , , and accuracy. The monitoring of
these items is recorded in the proper maintenance record book.

13.8 F I E L D E Q U I P M E N T
F i e l d Equipment is cleaned a f t e r each use and repaired if any
m a l f u n c t i o n i s de termined. The c l e a n i n g / m a i n t e n a n c e / r e p a i r
opera t ions are recorded in the respect ive maintenance log.

All . f i e l d equipment scheduled for use wi l l be checked 48 hours
prior to use. The f o l l o w i n g items must a l so be cleaned or
checked:

1. Batteries - f u l l y charged2. pH - f r e s h so lu t ions and responses3. T e m p e r a t u r e / c o n d u c t i v i t y meters4. pH meters and probes5. I n t e r f a c e probes
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-L To ensure the proper p e r f o rmanc e of equipment in the f i e l d , the
f o l l o w i n g spare part s and mater ia l s should be taken on all f i e l df •""" work:

1. S a m p l i n g SOP manuals-^ 2. Extra f i l l i n g s o lu t ion for pH e l e c trode si 3. A l c o n o x soap to clean i n t e r f a c e probes4. Extra pH re f erence s o lu t ionJT- 5. Extra d i s t i l l e d water6. Extra batteries7. . Probe cleaner
r . 8 . Pertinent Equipment Operations SOP's
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14.0 S P E C I F I C PROCEDURES U S E D T O A S S E S S D A T A P R E C I S I O N ,
A C C U R A C Y , A N D C O M P L E T E N E S S

14.1 P R E C I S I O N
Preci s ion is a measure of mutual agreement among i n d i v i d u a l
measurements using the same test procedure. Preci s ion w i l l be
assessed for all parameters l i s t e d in T a b l e 5-1 c a l c u l a t i n g the
re lat ive percent d i f f e r e n c e (RPD) of two d u p l i c a t e sp ike s a m p l e s
(for organic a n a l y s i s ) and two d u p l i c a t e s ampl e s ( f o r inorganic
a n a l y s i s ) a s f o l l o w s :

| Di - Da |RPD = ———————— X 100
( D i + D a ) / 2

Where Di and Da = concentration of d u p l i c a t e sp ike s or s a m p l e s 1and 2, r e s p e c t i v e l y , and RPD = Relat ive Percent D i f f e r e n c e .

Preci s ion data given in T a b l e 5-1 are f r o m Law hi s torical data.
The maximum RPD limit is r e ca l cu la t ed a f t e r at least 20 values
are r epor t ed . The upper l imi t is based on the mean RPD +3
s tandard deviat ions of the mean. The lower l imi t is always zero.

S t a n d a r d deviat ion (SD) i s c a l cu la t ed a s f o l l o w s :
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• 14.2 A C C U R A C Y
1 Accuracy is the degree of agreement between a s a m p l e ' s sp ike

value (minus t h e s a m p l e ' s v a l u e ) a n d a s a m p l e ' s sp ike target
value. Accuracy is measured in terms of matrix sp ike percent
recovery and is ca l cu la t ed as f o l l o w s :

n M a t r i x S p i k e Percent Recovery = SSR - SR"~ —————— X 100SA

Where ,
S S R = S p i k e S a m p l e ResultSR - S a m p l e ResultSA - S p i k e added f r o m S p i k i n g Mix

,„ The percent accuracy l i m i t s given in T a b l e 5-1 are f r o m Law
hi s tor ical d a t a , EPA C L P , and EPA M e t h o d s . The percent accuracy

Jl l i m i t s are r e ca l cu la t ed a f t e r 20 values are reported. New l i m i t s
are based on the mean percent recovery +/- 3 standard d ev ia t i on s

£~"~ of the mean.
r-

14 . 3 C O M P L E T E N E S S
f C o m p l e t e n e s s is expressed as the percentage of val id da ta

m
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obtained f r o m a measurement system. For data to be considered
v a l i d , it must meet all the acceptance criteria i n c l u d i n g
accuracy, prec i s ion, and any other criteria s p e c i f i e d for the
a n a l y t i c a l method used. C o m p l e t e n e s s is computed by d i v i d i n g the
number of val id measurements by the to tal number of measurements.
The result is expressed as a percentage.

Percent C o m p l e t e n e s s = Number of val id measurements X 100T o t a l Number of Measurements
The minimum percent comple t ene s s for a p r o j e c t is 90% .
If the percent comple t ene s s criteria i s not met ( T a b l e 5 - 1 ) , then
the QA Manager must be n o t i f i e d immedia t e ly and corrective action
taken. The corrective action may be reevaluat ing the QC l i m i t s ,
reanalys i s , a n d / o r r e s a m p l i n g .

If prec i s ion and accuracy data do not meet acceptance criteria as
s p e c i f i e d in T a b l e 5-1, re su l t s reported must be f l a g g e d as
suspect and a corrective action report e x p l a i n i n g the p r o b l e m and
a p o s s i b l e s o lu t i on must be provided to the QA Manager. At the
request of the QA F a n a g e r or P r o j e c t Manager , the s a m p l e s may
need to be repeated.
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15.0 C O R R E C T I V E A C T I O N S
I T 15.1 R A T I O N A L E

An e f f e c t i v e QC program requires rapid and thorough correction of
~ QC probl ems . Rapid corrective action ( C A ) minimizes the

p o s s i b i l i t y of quest ionable data on any p r o j e c t . The need for
.i-

'- corrective action originates when an inadequacy is f o u n d in the
r- ' method of analy s i s ( e . g . , i n a p p r o p r i a t e c a l i b r a t i o n ) or a

determinate error occurs ( e . g . , ca l ibrat ion error due to
•*- s tandards f a i l u r e ) . F a i l u r e s of the f i r s t kink are prec luded by

LENL and R e g u l a t o r / C o n t r a c t e e audi t s which evaluate ana ly t i ca l
, S O P s . The ana ly t i ca l SOPs incorporate mechanisms to detect the

r- existence of de t erminate errors and s p e c i f y the procedures to
correct them. Depend ing on the nature of the CA, it is

~ c l a s s i f i e d as one of two t y p e s , immediate and long-term.
I m m e d i a t e corrective actions are the correction of procedures or
repair of instrumentation that is working improper ly . Long-term

£. corrective actions e l iminate the source of s a m p l i n g , matrix or
analy t i ca l problems by correcting systemic errors.

J L '
To provide a c ompl e t e record of QC ac t iv i t i e s all QC prob l ems and

. corrective actions a p p l i e d must be documented. H i s t o r i c a l
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records assist laboratory management in i d e n t i f y i n g long-term
corrective act ions, such as personnel training, replacement of
in s trumentat ion, improvement of s a m p l i n g procedures , etc.

A corrective action requires d e f i n e d r e s p o n s i b i l i t i e s for
s ch edu l ing , p e r f o r m i n g , documenting, and assuring the
e f f e c t i v e n e s s of the action.

15.2 S T A N D A R D O P E R A T I N G PROCEDURES
Many times the source of a nonsystematic problem is obvious to
the analyst and can be corrected immedia t e ly . I m m e d i a t e
corrective action rout ine ly made by f i e l d technicians or
laboratory ana ly s t s should be documented as normal o p e r a t i n g
procedures in instrument log books or personal notebooks. The
Superv i s o r and analyst should c ompi l e a l i s t of commonly
encountered prob l ems and the a p p r o p r i a t e routine corrective
actions ( i n a d d i t i o n t o m a n u f a c t u r e r ' s t r oub l e shoo t ing g u i d e s ) .

A qua l i ty assurance corrective action request and rout ing f o r m ,
the D e f i c i e n t I n c i d e n t Report (DIR) ( F i g u r e 15-1), i s used to
document all corrective actions taken. The f o r m may be in i t i a t ed
by any indiv idual who observes a m a j o r problem. If more than one
prob l em is involved, each problem should be documented on a
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i?
s eparate d e f i c i e n t incident report f orm.

C o p i e s of the f o r m are given to the Supervi sor r e s p o n s i b l e for
the ana ly s i s , the Laboratory Manager, and the Q A / Q C Coord ina tor .
During the weekly s t a f f meet ing, a s tanding item for d i s cu s s ion
is QA problems encountered that week. Once a problem has been
t e c h n i c a l l y d e f i n e d . , the Laboratory Manager and the Q A / Q C
Coordinator di scus s the prob l em and j o i n t l y take the f o l l o w i n g
s t ep s :

.: 1. Determine that s p e c i f i c corrective action is needed toe l iminate the problem and assign r e s p o n s i b i l i t y for
r- i n v e s t i g a t i n g , i m p l e m e n t i n g , and documenting the~ s i tua t ion;

2. Set a time schedule for de t ermining the required•£- ac t ion;
3. A s s i g n r e s p o n s i b i l i t y and time schedule to implement_E* the desired act ion;
4. E s t a b l i s h desired e f f e c t i v e n e s s of the corrective^ action and implement the correction; and
5. V e r i f y that the corrective action has e l imina t ed theproblem and document.*•-••
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_£' The Laboratory Manager and Q A / Q C Coordinator are r e spon s i b l e for

a p p r o v i n g all corrective actions.
r

Correc t ive action is not c ompl e t e until the prob l em has been
l-:

j e f f e c t i v e l y and permanent ly solved. F o l l o w - u p action to ensure
r that the prob l em remains corrected is a v i t a l l y important s t ep in

the corrective action procedure.r
Law w i l l implement any corrective action deemed necessary by thej n-., Prime Contrac t or .

r
"

r

J p
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16.0 Q U A L I T Y A S S U R A N C E REPORTS T O M A N A G E M E N T
The management is in f ormed of QA ac t iv i t i e s in three ways: (1)
by immedia t e verbal n o t i f i c a t i o n of QA prob l ems , (2) by interim

| ? QA r e p o r t s , and (3) a written f i n a l QA report.

^ A f i n a l report w i l l be prepared and submitted to the Prime
f Contrac t or at the end of a p r o j e c t by the QA/QC Coordinator.i

I n t e r i m QA report s are prepared for p r o j e c t s l a s t i n g more than 6
r—L months. T h e s e report s w i l l inc lude the f o l l o w i n g QA items:

o An assessment of QC (accuracy, prec i s ion, andP c o m p l e t e n e s s ) ;
o P e r f o r m a n c e and system audit r e su l t s ;

H o S i g n i f i c a n t QA prob l ems encountered and r e su l t s ofcorrective actions taken; and
T o P o s i t i o n of the ind iv idual p r e p a r i n g the QA report s .
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17.0 R E S U M E S OF KEY P E R S O N N E L
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P R O F E S S I O N A L R E S U M E

G

N A M E : J a m e s M . G . T u c c i
T I T L E : Labora tory Manager
E D U C A T I O N : B . S . Z o o l o g y - Univer s i ty o f MarylandG r a d u a t e S t u d i e s - U n i v e r s i t y o f M a r y l a n d

Q U A L I F I C A T I O N S N A R R A T I V E :
A s Labora tory Manager o f L a w E n v i r o n m e n t a l ' s P e n s a c o l a f a c i l i t y ,Mr. T u c c i has overal l r e s p o n s i b i l i t y for ensuring the q u a l i t y andt i m e l i n e s s of a n a l y t i c a l e f f o r t s , as we l l as ma in ta in ing andenhancing the cost e f f e c t i v e p e r f o r m a n c e of the s t a f f of over 50p e o p l e . His d u t i e s i n c l u d e prov id ing technical a s s i s tance t oc l i e n t s r egard ing f i e l d s a m p l i n g a c t iv i t i e s , a n a l y t i c a lrequirements and a s s i s t i n g them in in t e rpr e ta t i on of the re sul t s .
Mr. T u c c i ensures that laboratory p e r f o r m a n c e c o n f o r m s to therequirements of the various approved methods such as thoses p e c i f i e d by the USEPA in 4 0 C F R 136, SW 846 and the ContractLaboratory Programs ( C L P ) S t a t e m e n t s o f Work. H e i s r e s p o n s i b l ef o r t h e e f f e c t i v e f l o w o f s a m p l e s through t h e l a b o r a t o r y , wh i l e[ ' managing a l l overt ime, purcha s ing a n d t h e f i n a n c i a l p l a n n i n gL necessary for labora tory growth. Mr. T u c c i a l so oversees thea c t i v i t i e s of the in-house s a f e t y committee and manages thel a b o r a t o r y ' s hazardous waste program.
S P E C I A L T R A I N I N G :
Mr. T u c c i has vast experience with the U . S . Army andEnvironmental Res t ora t i on Program as an a n a l y t i c a l chemist.Other areas of e x p e r t i s e i n c l u d e personnel management; laboratoryana ly s i s in the areas of b a c t e r i o l o g y and m i c r o b i o l o g y ;environmental f i e l d s tud i e s and animal research.
S E L E C T E D E X P E R I E N C E :
o Q u a l i t y Assuranc e M a n a g e r . Environmental P r o t e c t i o n S y s t e m s .I n c . M a i n t a i n e d proc edure s that ensured that a l l ana ly s e sconducted under the CLP program f o l l o w e d the q u a l i t y control( Q C ) g u i d e l i n e s o f t h e EPA. A l s o p e r f o r m e d quar t er ly ,i n - d e p t h a u d i t s o f the entire f i e l d and a n a l y t i c a l proce s sand the program d a t a management proce s s; served as a
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P R O F E S S I O N A L R E S U M E : J a n e s M . G . T u c c i ( C o n t i n u e d )

c l earing-house for a l l sub s tant ive changes and q u a l i t yassurance m e t h o d o l o g i e s ; and moni tor ing QC a spe c t s of eachp r o j e c t .

Research S e c t i o n S u p e r v i s o r . Center f or Disease Contro lf c . D . C . I . . A t l a n t a , G e o r g i a . R e s p o n s i b l e f o r Maint enanceand c o m p u t e r i z a t i o n of the Q u a l i t y A s s u r a n c e / Q u a l i t y ControlProgram f o r t h e A n i m a l Research Divi s ion f o r C . D . C .S u p e r v i s e d 45 p e o p l e in the day-to-day a c t i v i t i e s associatedwith d i s ea s e prevent ion and ana ly s i s . P e r f o r m e d chemicala n a l y s i s on b i o l o g i c a l s a m p l e s to assess the extent ofchemical in t erac t i on on organ systems.
S a m p l e M a n a g e r , Environmental Prot e c t i on S y s t e m s , I n c .R e s p o n s i b l e for l o g g i n g in all s a m p l e s received by thelabora tory and m a i n t a i n i n g accurate records and chain ofmovement of s a m p l e s f r o m the time they arrived at thelabora tory unt i l they were d i s p o s e d of in an a p p r o p r i a t emanner. S u p e r v i s e d a l l f i e l d c o l l e c t i o n .
S u p e r v i s o r in Charge . W a l t e r Reed Army I n s t i t u t e o fResearch. A n i m a l Q u a r a n t i n e / I s s u e S e c t i o n . R e s p o n s i b i l i t i e si n c l u d e d supervi s ion of medical care, o r g a n i z i n g andmain ta in ing the h e a l t h record system for more than 1,000a n i m a l s , o p e r a t i o n of technical equipment and maintenance oflab notes.
Research C o l o n y M a n a g e r , U . S . Army. E s t a b l i s h e d anautomated data base computer system to track breed ingd e m o g r a p h i c s , medical records u p d a t i n g , s u p p l y pur cha s ingand animal a v a i l a b i l i t y .
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P R O F E S S I O N A L R E S U M E

NAME: Burnie D. F u s o n
T I T L E : Q A / Q C C o o r d i n a t o r
E D U C A T I O N : B . S . Chemi s t ry - U n i v e r s i t y o f W e s t F l o r i d a ,P e n s a c o l a , F l o r i d a

Q U A L I F I C A T I O N S N A R R A T I V E :
A s Q A / Q C C o o r d i n a t o r , M r . F u s o n i s r e s p o n s i b l e f o r a l l Q A / Q Ca s p e c t s f or th e laboratory. Dutie s inc lude technical s u p p o r t ,qua l i ty a s s i s tance , laboratory management, c o n s u l t i n g , t ra in ing,and s a f e t y . Mr. F u s o n has experience in instrumental techniques( G C , G C / M S , H P L C , A A S ) .
A s Q A / Q C C o o r d i n a t o r f o r L a w E n v i r o n m e n t a l ' s Pensaco lalabora t ory , Mr. F u s o n i s r e s p o n s i b l e f or insuring that labora toryopera t i on s are cons i s t ent with good laboratory p r a c t i c e s and inc o m p l i a n c e with r e g u l a t o r y requirements. He a l so serves as at e chnical and Q A / Q C l i a i s o n to c l i e n t s and governmental agencies.
S E L E C T E D E X P E R I E N C E :

L a w E n v i r o n m e n t a l . I n c .A s a G C / M S S e n i o r Chemis t f o r L a w E n v i r o n m e n t a l ' s P e n s a c o l aLabora tory , Mr. F u s o n i s r e s p o n s i b l e for m a i n t a i n i n g ando p e r a t i n g v o l a t i l e a n d s e m i v o l a t i l e G C / M S sys t ems,u t i l i z i n g a d a t a sys tem to i d e n t i f y and q u a n t i t a t e EPAT a r g e t C o m p o u n d s , f o l l o w i n g E P A a n d C L P p r o t o c o l s . A l lr e su l t s and q u a l i t y assurance are produced for CLPacceptance. M r . F u s o n a l s o a s s i s t s t h e G C / M S S u p e r v i s o rwith a n a l y t i c a l op era t i on s .
Environmental C o n t r o l T e c h n o l o g y C o r p . G a s C h r o m a t o p r a p h /M a s s S p e c t r o m e t e r S e n i o r P r o j e c t C h e m i s t . R e s p o n s i b i l i t i e si n c l u d e d N i g h t S u p e r v i s o r f o r G C / M S Department a n d N i g h tS e n i o r Chemist f or entire laboratory. The maintenance ando p e r a t i o n o f s i x F i n n i g a n G C / M S systems f o r v o l a t i l e a n dand s e m i v o l a t i l e compounds i n c l u d i n g CLP p r o t o c o l .Research and d e v e l o p m e n t o f s p e c ia l p r o j e c t s i n c l u d i n ghazardou s waste s creening for inc inera t i on and air s a m p l ea n a l y s i s . I n c l u d e d p r o d u c i n g S O P ' s f o r R & D p r o j e c t s .A n a l y s i s o f v o l a t i l e s and s e m i v o l a t i l e i n c l u d e d l ow leveld r i n k i n g water s , H S L , A p p e n d i x I X , a n d C a l i f o r n i a compoundsl i s t s . A l s o C L P c e r t i f i e d .
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Pioneer Labora tory . I n c . . Chemis t I IOperated t w o H e w l e t t - P a c k a r d G C / M S systems f o r v o l a t i l e s a n ds e m i v o l a t i l e s . A l s o operated t w o T r a c e r G C ' s with h a l l a n dPID Dete c tor s for 601 and 602 p e s t i c i d e s , e x t rac t i on ofB N A ' s a n d p e s t i c i d e s , H P L C , T O X , T O G , A A a n d a l l a spec t s o fwet chemis try a n a l y s i s .
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P R O F E S S I O N A L R E S U M E

N A M E : J . Damon A b b o t t
T I T L E : Comput e r S y s t e m s Manager
E D U C A T I O N : C r e d i t s toward B . S . i n Computer Sc i enc e
Q U A L I F I C A T I O N S N A R R A T I V E :
Mr. Abbo t t has seven years in the. computer f i e l d with dut i e svarying f r o m personal computer Lans to m a i n f r a m e s . He hasresearched, d e v e l o p e d and impl ement ed PC networks to serve theneeds of• two laborator i e s larger than 10,000 square f e e t . Datasystems were d e s igned f r o m s t r eaml ined pro c e s s ing and r epor t ingfor e i ther manual or automated data acqui s i t ion. Mr. Abbo t t hasa l so served as the EPA CLP Program Manager. Dutie s in c luded datav a l i d a t i o n and opera t i ona l systems to ensure contract compl iance .
S E L E C T E D E X P E R I E N C E :
o IBM T o k e n Ring N e t w o r k o f 12 and 20 N o d e s ; Smartware II.L o t u s . DBase I I I a n d Word P e r f e c t ; P S / 2 M o d e l 8 0 N e t w o r kServer . P S / 2 M o d e l 3 0 Data S t a t i o n s . H P L a s e r J e t I I . DataP r o d u c t s ( C o l o r P r i n t e r ) . H a y e s Smart com. A n a l y z e companyneeds and prov id e c o m p l e t e network system and customp r o g r a m m i n g ( P a s c a l ) f o r E P A requirements. R e s p o n s i b l e f o rp r o v i d i n g al l c ompu t ing needs. Monitor al l d e p a r t m e n t s andtroubleshoot in-house manual systems for computerizedu p g r a d e s .
o I B M S v s / 3 8 ; R P G I I I . I n c o n j u n c t i o n wi th Data Proc e s s ings t a f f , d e s i g n , d e v e l o p , a n d imp l emen t environmental a i rp a r t i c u l a t e / m i c r o b i a l tracking program. S y s t e m needed toc o n s t a n t l y monitor b i o l o g i c a l q u a l i t y o f p r o d u c t i o n areasdur ing pharmaceu t i ca l op era t i on s . Programming to p r o v i d es c h e d u l i n g , data f o r m s , t r end ing a n a l y s i s , m o n t h l y / q u a r t e r l yr e p o r t s t o D i v i s i o n , C o r p o r a t e HQ, and th e F D A . Des ign andi m p l e m e n t s p r e a d s h e e t t o track s p e c i f i c produc t i n f o r m a t i o nc o n t a i n i n g b i o l o g i c a l d a t a , t r e n d i n g a n a l y s i s and m o n t h l yrepor t s .
o I B M C I C S : A d v a n c e d T e x t M a n a g e m e n t . U s i n g C I C S host systemat C o r p o r a t e HQ, main ta in s trict control on all documentsr e l a t i n g to product m a n u f a c t u r i n g and t e s t i n g as requiredp e r F D A r e g u l a t i o n s .
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P R O F E S S I O N A L R E S U M E : J . Damon Abbo t t ( C o n t i n u e d )
i_

o Z e n i t h Z-100: C o n d o r r D B M S . D e s i g n , d e v e l o p , and i m p l e m e n tda ta base sys t em for immuniza t i on s and hearing conservation«_< t e s t i n g for a crew of a p p r o x i m a t e l y 5000.
o X e r o x 860 Word Processor. Use and govern word p r o c e s s i n g /E T H E R N E T ( e l e c t r o n i c m a i l ) needs f o r t h e M e d i c a l Department .jC22

o Program M a n a g e r for EPA CLP C E R C L A . Manages all CERCLA -S u p e r f u n d p r o j e c t s t o inc lude contac t s , program asses sments,•= * p r o b l e m s o l v i n g , p r e p a r i n g extensive da ta d e l i v e r a b l epackage s , and v a l i d a t i o n of the data f r o m the laboratory.
^ o Program Manager for U . S . Army Corp o f Engineers . Manages: the environmental r emedia t ion p r o j e c t s f r o m the Corp s ofEngineers . Provide s guidance , point o f contac t , prob l ems o l v i n g , data p r e p a r a t i o n and d e l i v e r y , and v a l i d a t i o n of"^ a n a l y t i c a l da ta .

o EPA Data V a l i d a t i o n . S e t u p and manages a group of e xper t s— in contract c o m p l i a n c e and data v a l i d a t i o n based on the EPACLP p r o t o c o l s and S t a t e m e n t s o f W o r k .
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P R O F E S S I O N A L R E S U M E

NAME: Bruce D. H u n t
T I T L E : G C / M S S u p e r v i s o r
E D U C A T I O N : B . S . B i o l o g y - Drury C o l l e g e , S p r i n g f i e l d , M O
Q U A L I F I C A T I O N S N A R R A T I V E :
A s a G C / M S Chemis t f o r L a w E n v i r o n m e n t a l ' s Pensaco la laboratory,Mr. H u n t i s r e s p o n s i b l e for m a i n t a i n i n g and o p e r a t i n g v o l a t i l eand s e m i v o l a t i l e GC/MS sys t ems , u t i l i z i n g a da ta system toi d e n t i f y , and quan t i t a t e EPA target compounds and p e r f o r m i n g CLPpro to co l for organics by GC/MS to produce a c c e p t a b l e r e su l t s andq u a l i t y assurance. M r . H u n t a l so p e r f o r m s G C / M S data systemmanagerial du t i e s .
S E L E C T E D E X P E R I E N C E :
o Environmental____Protec t ion____Systems.____Inc..____GasC h r o m a t o a r a p h / M a s s S p e c t r o m e t e r Operator. R e s p o n s i b l e f o ra l l e v i a t i n g overload of organic supervisor by main ta in ingand o p e r a t i n g v o l a t i l e organics Gas C h r o m a t o g r a p h / M a s sS p e c t r o m e t e r . S o l v e d previous p r o b l e m s / l i a b i l i t i e s ,r e o r g a n i z e d , u p g r a d e d a n d s t r eaml ined entire G C / M S sectionto return it to a p r o f i t a b l e mode. P a r t i c i p a t e d in New YorkS t a t e D r i n k i n g & W a t e r C e r t i f i c a t i o n program, W a t e rP o l l u t i o n Laboratory P e r f o r m a n c e E v a l u a t i o n s , quarterly EPA. W a t e r S u p p l y C e r t i f i c a t i o n ; Corp s o f Engineers, F l o r i d a H R Sa n d N I O S H C e r t i f i c a t i o n o b t a i n e d , among others. Operatedunder CLP pro to co l a l t h o u g h not CLP c e r t i f i e d for v o l a t i l eorganics.
o Pioneer L a b o r a t o r y . _ _ _ I n c . . _ _ _ G a s _ _ _ C h r o m a t o g r a p h / M a s sS p e c t r o m e t e r Operator . T r a i n e d t o opera t e H e w l e t t - P a c k a r dG C / M S a n d F i n n i g a n I n c o s 5 0 system. R e s p o n s i b l e f o r t h ec o m p l e t e ana ly s e s of a wide varie ty of s a m p l e matrices .P a r t i c i p a t e d in and achieved CLP c e r t i f i c a t i o n , a l o n g withp e r i o d i c EPA P e r f o r m a n c e E v a l u a t i o n s , c l i ent e v a l u a t i o n s ,s ta t e c e r t i f i c a t i o n s , and in-house QC checks. Seven to ninemonths e xper i enc e o p e r a t i n g three ( 3 ) T r a c e r G C ' s withH a l l ' s a n d P I D d e t e c t o r s . Worked with asbestos group
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PROFESSIONAL RESUME - Bruce D. Hunt ( C o n t i n u e d )
i d e n t i f y i n g asbe s to s in bulk s a m p l e s and s l i d e s generatedf r o m on-site air m o n i t o r i n g w e l l s . Was ab l e to becomef a m i l i a r wi th T o t a l Organic H a l i d e a n d T o t a l Organic Carbonin s t rumenta t i on a n d s tandard o p e r a t i n g procedure s ( S O P ' s ) .

D
D.

M
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P R O F E S S I O N A L R E S U M E

N A M E :
T I T L E :
E D U C A T I O N :

A F F I L I A T I O N S :

Carl B. Causey
G a s C h r o m a t o g r a p h y S u p e r v i s o r
B . S . Chemi s t ryM i l l s a p s C o l l e g e
American Chemical S o c i e t yPensaco la S e c t i o n

Q U A L I F I C A T I O N S N A R R A T I V E :
M a n a g e a l l a c t i v i t i e s a s soc iated with gas C h r o m a t o g r a p h y .M a i n t a i n a working knowl edge o f organic m e t h o d o l o g i e s a p p l i c a b l eto C h r o m a t o g r a p h y and implement these to meet E P A - C L P protocoland c l i en t contract requirements.
S E L E C T E D E X P E R I E N C E :
o C h r o m a t o g r a p h v G r o u p Leader . Environmental Pro t e c t i onS y s t e m s , I n c . I n t h e I n o r g a n i c Laboratory s e c t ion, i n i t i a lr e s p o n s i b i l i t i e s in c lud ed e x p a n d i n g inorganic s a m p l e pr epand cyanide a n a l y s e s , to accommodate entry into EPAI n o r g a n i c C L P . R e s p o n s i b i l i t i e s broadened t o i n c l u d e a l lwet chemical a n a l y s e s u s ing methods r e f er enced in S t a n d a r dM e t h o d s , SW 846, etc. Act iv e p a r t i c i p a n t in EPA laboratoryp e r f o r m a n c e eva lua t i on s f or inorganic paramet er s , waterp o l l u t i o n and water s u p p l y c e r t i f i c a t i o n s .

In the Organic Laboratory s ec t ion, d irec t ed a l l a n a l y t i c a le f f o r t i n g a s C h r o m a t o g r a p h y ( G C ) , l iquid C h r o m a t o g r a p h y a n dion C h r o m a t o g r a p h y . GC area expanded f r o m one instrument tof o u r to impl ement more e f f e c t i v e l y EPA methods forp e s t i c i d e s / P C B s , V O C ' s , p h e n o l s , p h t h a l a t e s , etc. H P L Ctechniques s u c c e s s f u l l y used in a n a l y z i n g water and soils a m p l e s f or e x p l o s i v e s and in o b ta in ing c e r t i f i c a t i o n f r o mAmeri can Cyanamid f o r a n a l y s i s o f S C E P T E R i n agr i cu l t ura ls o i l s / p r o d u c t s . A c t i v e p a r t i c i p a n t in EPA laboratoryp e r f o r m a n c e e v a l u a t i o n s for organic parameter s in waterp o l l u t i o n a n d water s u p p l y s a m p l e s . A l s o , obtainedc e r t i f i c a t i o n i n N I O S H P A T s a m p l e s f o r organics.
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P R O F E S S I O N A L R E S U M E : Carl B . Causey ( C o n t i n u e d )

o Chemi s t to Research S p e c i a l i s t . M o n s a n t o C o m p a n y .A s s i g n m e n t s i n c l u d e d methods d e v e l o p m e n t and day-to-dayt r o u b l e s h o o t i n g in s u p p o r t of p l a n t t e c h n o l o g y and researcha c t i v i t i e s . Exper i enc e i n c l u d e s c l a s s i ca l wet chemi s try,v i s i b l e , UV and IR s p e c t r o s c o p y and GC/HPLC ins trumentaltechniques. Provided a n a l y t i c a l s uppor t t o M a l e i c Anhydr id ef a c i l i t y a t p i l o t p l a n t and f u l l - s c a l e p l a n t opera t i on s byd e v e l o p i n g GC and HPLC techniques for charac t er iza t ion o fvarious organic , gas and aqueous process streams.S u p e r v i s e d Q u a l i t y Control laboratory a t M o n s a n t o ' s S p a n d e xP l a n t .
o Environmental Control Chemi s t . T e x a s G u l f S u l p h u r .R e s p o n s i b l e for moni tor ing air and water q u a l i t y wi thinp l a n t boundaries and out f r o m p l a n t s i te for p h o s p h a t e s ,s u l f a t e s , f l u o r i d e s , etc., t y p i c a l o f a m i n i n g / f e r t i l i z e ropera t i on . Conduc t ed employee moni tor ing f o r f l u o r i d eexposure via urine and x-ray techniques.
o S e n i o r A n a l y t i c a l Chemi s t . Beaunit F i b e r s . Provideda n a l y t i c a l suppor t to f i b e r s research in po lymer mol e cu larweight charac t e r i za t i on using v i s c o s i ty , l i g h t s c a t t e r i n g ,membrane osmometry and gel permeat ion chromatography.D e v e l o p e d s e p a r a t i o n methods f o r charac t e r i za t i on o fc o m p e t i t i v e s p i n f i n i s h e s .

r.
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P R O F E S S I O N A L R E S U M E

N A M E : Gary S t Pere
T I T L E : I n o r g a n i c S u p e r v i s o r
E D U C A T I O N : W o r k i n g towards B . S . i n Environmental S c i e n c e s
Q U A L I F I C A T I O N S N A R R A T I V E :
As S u p e r v i s o r o f th e I n o r g a n i c d epar tment o f Law E n v i r o n m e n t a l ' sP e n s a c o l a l a b o r a t o r y , Mr. St. Pere i s r e spon s i b l e for thep r o d u c t i v i t y and t i m e l i n e s s of both the t rad i t i ona l wet chemistryand the m e t a l s a n a l y s i s areas. Other du t i e s include the hiringand t ra in ing o f the technical s t a f f for the inorganic preparat ionarea, as we l l as the chemists involved with advanced ana ly t i ca lin s t rumenta t i on . H e coordinate s s a m p l e f l o w through t h einorganic area, ensuring that pro toco l required b y t h e E P A ' sContract Laboratory Program ( C L P ) a r e f o l l o w e d . A l l a n a l y t i c a lda ta is reviewed by Mr. St. Pere to ensure its c o m p l e t e n e s s andc o m p l i a n c e with required q u a l i t y control pr ior to s u b m i t t i n g suchda ta to the p r o j e c t management area.
Mr. St . Pere i s a l s o accountable f o r overseeing th e d e p a r t m e n t ' sb u d g e t , i n c l u d i n g sa lary and overtime management, as well asordering and m a i n t a i n i n g the required reagent s , g las sware ands u p p l i e s inventory. He ensures that routine documentat iona c t i v i t i e s and instrument maintenance are p e r f o r m e d by the s t a f f ,in a d d i t i o n to h a n d l i n g t r o u b l e s h o o t i n g of al l a n a l y t i c a lin s t rumenta t i on . R e s p o n s i b l e for d e s i g n i n g and overseeing thecons truc t ion of the inorganic labora tory f a c u l t i e s required dueto growth at th i s f a c i l i t y . Mr. St. Pere has extensiveexper i ence u s ing s equent ial .and s i m u l t a n e o u s I n d u c t i v e l y C o u p l e dA r g o n P l a s m a Emiss ion S p e c t r o s c o p y ( I C A P / I C P ) a s we l l a s bothG r a p h i t e Furnace a n d C o l d V a p o r A t o m i c A b s o r p t i o n ( G F A A / C V A A )ins trumentat ion.
S E L E C T E D E X P E R I E N C E :
o I n o r g a n i c A n a l y s t ; Environmenta l P r o t e c t i o n S y s t e m s . I n c .I n i t i a l l y r e s p o n s i b l e f o r me ta l s a n a l y s i s b y G r a p h i t eF u r n a c e A t o m i c A b s o r p t i o n ( G F A A ) ; progre s s ed t o mercurya n a l y s i s u s ing C o l d V a p o r A t o m i c A b s o r p t i o n ( C V A A ) and; thent o m e t a l s a n a l y s i s by I n d u c t i v e l y C o u p l e d A r g o n P l a s m aEmis s i on S p e c t r o s c o p y ( I C P ) . R e s p o n s i b l e f o r da ta reviewand q u a l i t y control review of a n a l y t i c a l r e su l t s .
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F u n c t i o n e d a s night s h i f t supervisor f or inorganic m e t a l sa n a l y s i s .
£ o S t a t i s t i c a l Process Contro l Coord ina t or: S t e r l i n g EngineeredP r o d u c t s . R e s p o n s i b l e f o r e s t a b l i s h i n g S t a t i s t i c a l Processr- Contro l Program and moni tor ing q u a l i t y c o n t r o l _ o f p r o d u c t i o n~ l in e for f a c i l i t y using i n j e c t i o n and extrusion m o l d s toproduce p l a s t i c and rubber components.
£-! o S e n i o r M e t a l l u r g i c a l T e c h n i c i a n : Cooper I n d u s t r i e s .-' I n i t i a l l y e m p l o y e d as a F i n i s h I n s p e c t o r in M a t e r i a lH a n d l i n g area; t r a n s f e r r e d t o M e t a l l u r g i c a l / Q u a l i t y Control£ ' Laboratory. Coord ina t ed a c t i v i t i e s of three qua l i ty controlt echnic ians . R e s p o n s i b l e for al l microscopic andmacroscopic eva lua t i on s of heat treatment processes at this*, f a c i l i t y .
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P R O F E S S I O N A L R E S U M E
NAME: Cheryl D. Oliver
T I T L E : Organic Prep S u p e r v i s o r
EDUCATION: B . S . B i o l o g i c a l S c i e n c e s with a minor in Chemi s t ryF l o r i d a S t a t e U n i v e r s i t y
S E L E C T E D E X P E R I E N C E :
o Organic P r e p S u p e r v i s o r . Direct supervi s ion of Organic

C s a m p l e p r e p a r a t i o n , c l ean-up , a n d G C / M S S e m i - V o l a t i l e s a m p l escreening t echnic ians . R e s p o n s i b l e f o r assuring p r e p ,c lean-up and screening methods are being p r o p e r l y e m p l o y e d ,t ra in ing of e m p l o y e e s , and main ta in ing an order ly f l o w ofs a m p l e s through p r e p area by evaluat ing and s c h e d u l i n g theworkload .

B o GC-Oraanic S u p e r v i s o r . Direct supervi s ion of f u e l s areac o n s i s t i n g o f P A H b y H P L C , m o d i f i e d 8015 ( T P H , Diesel a n dg a s o l i n e ) by GC-FID, E t h y l e n e Dibromide by G C - E C D , TRPH ando i l a n d grease b y . F T I R . R e s p o n s i b l e f o r t r a i n i n g e m p l o y e e s ,t r o u b l e s h o o t i n g in s t rumen ta t i on p r o b l e m s , reviewing da ta andq u a l i t y control produced in the d e p a r t m e n t and maintainings h i f t s c h e d u l i n g to ensure smooth and t i m e l y f l o w o fworkload through the d e p a r t m e n t .
o Organic Prep S u p e r v i s o r . R e s p o n s i b l e for the d ev e l opmentand r e f i n e m e n t of ex trac t ion area as an i n d e p e n d e n td e p a r t m e n t . Researched me thod s , wrote S O P ' s , trainedp e r s o n n e l , organized and d e s i gned new system for t rack ingand s c h e d u l i n g the work l oad .
o G C - T e c h n i c i a n . R e s p o n s i b l e for p e s t i c i d e , PCB andH e r b i c i d e ana ly s e s . Dutie s a l s o inc luded the ex trac t ion o fH e r b i c i d e s . A l s o i n c l u d e d instrument maintenance andt r o u b l e s h o o t i n g , t r a i n i n g other depar tment members on Maximad a t a sys t em, and da ta and q u a l i t y control evaluat ionand c ompu ta t i on .
o G C - T e c h n i c i a n . R e s p o n s i b l e f or the ana ly s e s o f P e s t i c i d e s ,P C B ' s , H e r b i c i d e s , P o l y n u c l e a r A r o m a t i c H y d r o c a r b o n s ,E t h y l e n e D i b r o m i d e , T r i h a l o m e t h a n e s , a n d A l d i c a r b . U t i l i z e dboth GC and HPLC systems to inc lude maintenance andt r o u b l e s h o o t i n g . Dut i e s a l s o in c lud ed eva lua t i on andc o m p u t a t i o n o f d a t a .
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P R O F E S S I O N A L R E S U M E

"~ NAME: S h a r o n Lynn T a b e r
r T I T L E : S a m p l e Manager

Q U A L I F I C A T I O N S N A R R A T I V E :
J l A s S a m p l e Manager f o r L a w Environmental ' s P e n s a c o l a labora tory ,•* Ms. T a b e r is r e s p o n s i b l e for receiving s a m p l e s and m a i n t a i n i n g anaccurate record system and documented chain of cus tody upon theirjp arrival. She main ta in s EPA s a m p l e s by CLP p r o t o c o l , evaluates; the c o n d i t i o n of s a m p l e s , contact s the Opera t i on s Manager aboutany d i s c r e p a n c i e s f o u n d upon arrival due to s a m p l e c o l l e c t i o n ,p, s h i p p i n g , or pre s ervat ion proc edure s , maintains accurate written-* documents of all contacts with SMO and d i s t r i b u t e s documents tos a m p l e da ta manager. Ms. T a b e r al so a s s i s t s t h e Q A / Q C S u p e r v i s o rwith in-house Q A / Q C program to inc lude s a m p l e d u p l i c a t i n g ,_£? s p l i t t i n g and s p i k i n g . She i s a l s o r e s p o n s i b l e for propers torage and d i s p o s a l of laboratory generated hazardou s wasteaccording to EPA g u i d e l i n e s .

P r e v i o u s l y , Ms. T a b e r wa s S a m p l e Manager f or EnvironmentalPro t e c t i on S y s t e m s , I n c . , ( E P S ) where h e r j o b du t i e s were t h e
r same. Prior to working for E P S , I n c . she was e m p l o y e d as Q A / Q C•J- P r o d u c t i o n I n s p e c t o r at Pacer I n d u s t r i e s , I n c . where she wasr e s p o n s i b l e f o r Q A / Q C o f p r o d u c t i o n auto par t s .
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P R O F E S S I O N A L R E S U M E

N A M E : Earl A u s t i n
T I T L E : G C Chemis t I

' ; E D U C A T I O N : B . S . C h e m i s t r y , M i s s i s s i p p i C o l l e g e , M a y 1988
~JC

Q U A L I F I C A T I O N S N A R R A T I V E :
t~Z
X : s

L R e s p o n s i b l e for the a n a l y s i s of s a m p l e s by gas chromatography.T h i s e n t a i l s the a n a l y s i s of s o i l s and water by either EPA
r, 6 0 1 / 6 0 2 or by S W 8 4 6 8 0 1 0 / 8 0 2 0 methods . T h i s ana ly s i s isy p e r f o r m e d with HP 5890 II GC and OI purge and t rap auto sampler .

S E L E C T E D E X P E R I E N C E :f*
ii o Law Env ironmenta l . I n c . S c r e e n i n g all VOA and S e m i - V O As a m p l e s in-house. A n a l y s i s o f water and s o i l s for 6 0 1 / 6 0 2and 8 0 1 0 / 8 0 2 0 .

o Environmenta l T e s t i n g and C e r t i f i c a t i o n . A n a l y s i s o f a l lwater and s o i l s by 6 0 1 / 6 0 2 and - 8 0 1 0 / 8 0 2 0 methods .Ex trac t i on and a n a l y s i s o f h e r b i c i d e s , P e s t i c i d e s , P C B s , andT P H C s b y I N F R A - R E D techniques.
f" o E n v i r o p a c t . I n c . A n a l y s i s of all water and s o i l s by 6 0 1 / 6 0 2k, and 8 0 1 0 / 8 0 2 0 methods . Extrac t i on and a n a l y s i s ofherb i c ide s , P e s t i c i d e s , P C B s , EDBs, and A l c o h o l s us ingr Diazomethane d e r i v i t i z a t i o n s . EPA p r o f i c i e n c y forI h erb i c id e s , EDBs, and ch l ordane ( a l p h a and g a m m a ) .

£

f c :
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P R O F E S S I O N A L R E S U M E
r

N A M E : Bryan Blanchard
_ L T I T L E : Labora tory T e c h n i c i a n

E D U C A T I O N : B . S . Chemi s t ry , p e n d i n g , Univer s i ty o f Wes t. F l o r i d a
- * Q U A L I F I C A T I O N S N A R R A T I V E :

-JF? As a chemical labora tory t e chnic ian for the Pensaco la branch of[_. Law E n v i r o n m e n t a l , I n c . , Mr. Blanchard i s r e s p o n s i b l e forp r o v i d i n g t e chnical s u p p o r t in the operat ion of the laboratory._r» As a member of the organic p r e p s ec t ion, he is both k n o w l e d g a b l er and s k i l l e d in p r e p methods u t i l i z e d for e x t rac t ing s a m p l e s for" ' G . C . / M S s e m i - v o l a t i l e s , G . C . E C D / F I D s e m i - v o l a t i l e s , a n d HPLCdepar tment s .
Ex trac t i on methods u t i l i z e d in organic p r e p section are asf o l l o w : S W - 8 4 6 3510 ( s e p e r a t o r y f u n n e l ) , 3520 (cont inuousl i q u i d - l i q u i d e x t r a c t i o n ) , 3540 ( s o x h l e t ) , 3550 ( s o n i c a t i o n ) ,3580 (organi c d i l u t i o n ) .
Bryan is a l s o a s k i l l e d t e chnic ian in the c l ean-up sec t ion,where he most u t i l i z e s Sw-846 methods 3620 ( f i o r i s i l columnc l e a n - u p ) and 3640 ( g e l - p e r m e a t i o n c h r o m a t o g r a p h y ) .
H e a l so p r e p s s a m p l e s f o r t h e T o x i c i t y Charac t er i s t i c LeachateProcedure; S W - 8 4 6 method 1311. She i s r e s p o n s i b l e f or p r o p p i n gboth s e m i - v o l a t i l e s a n d v o l a t i l e ( Z H E ) s a m p l e s .



LENL Generic QA P l a nS e c t i o n No. 17Revision: No; 8Date: 0 9 / 2 0 / 9 2Page 18 of 52

P R O F E S S I O N A L R E S U M E

NAME: S t e v e n D. Braatz
T I T L E : Laboratory T e c h n i c i a n
E D U C A T I O N : B . S . Chemi s t ry - U n i v e r s i t y o f W e s t F l o r i d aA . A . M e t e o r o l o g y - Community C o l l e g e o f T h e A i rF o r c e
A F F I L I A T I O N S : American Chemical S o c i e t y
Q U A L I F I C A T I O N S N A R R A T I V E :
As a chemical laboratory technician for the Pensaco la branch ofLaw Environmnen ta l , I n c . , Mr. Braatz i s r e s p o n s i b l e forp r o v i d i n g technical s uppor t in the opera t i on of the laboratory.As a member of the organic p r e p s ec t ion, he is both k n o w l e d g a b l eand s k i l l e d in p r e p methods u t i l i z e d f or e x t rac t ing s a m p l e s f orG . C . / M S s e m i - v o l a t i l e s , G . C . E C D / F I D s e m i - v o l a t i l e s , a n d H P L Cd e p a r t m e n t s .
Ex t ra c t i on me thod s u t i l i z e d in organic p r e p sect ion are asf o l l o w : S W - 8 4 6 3510 ( s e p e r a t o r y f u n n e l ) , 3520 (cont inuousl i q u i d - l i q u i d e x t r a c t i o n ) , 3540 ( s o x h l e t ) , 3550 ( s o n i c a t i o n ) ,3580 ( o r g a n i c d i l u t i o n ) .
S t e v e is a l s o r e s p o n s i b l e for our TRPH and Oil & Greaseex trac t ion and analys e s . T h i s duty not only inc lude s knowledgeof p r e p me thod s 418.1, 9073 , 413.2 and 9071, but al so thea n a l y t i c l a requirements involved such as instrument c a l i b r a t i o nand maintenance; and d a t a r educ t ion and Q . C . i n t e r p r e t a t i o n .
P r e v i o u s l y , Mr. Braatz was a T e a c h e r s A s s i s t a n t in F r e s h m a nGenera l C h e m i s t r y Labs .
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P R O F E S S I O N A L R E S U M Ej q
N A M E : M a r i a Laarni G . Cor t ezn-*•• T I T L E : I n o r g a n i c Prep
E D U C A T I O N : B . S . Chemis try - Adamson U n i v e r s i t y , M a n i l a ,J U P h i l i p p i n e s

i
Q U A L I F I C A T I O N S N A R R A T I V E :
As an A n a l y s t f or Law Environmenta l , I n c . , Pen sa co la laboratory,Ms. Cort ez i s r e s p o n s i b l e for p r o v i d i n g t echnical suppor t in the& op era t i on of the l abora t ory in connection with the analy s i s of~N inorganic s a m p l e s . Her r e s p o n s i b i l i t i e s in c lude maintenance ofl abora t ory e q u i p m e n t , p r e p a r a t i o n and d i g e s t i o n o f s a m p l e s f orI C P a n d F u r n a c e / F l a m e a n a l y s i s i n c l u d i n g d e t e rminat i on o f p h ,_F! t o ta l s o l i d s , f i l t e r a b l e residue and percent s o l i d s .~ Documentat ion and p r e p a r a t i o n of ICP and Furnace LCS and sp ike .Do s p e c i f i c c o n d u c t i v i t y , H e x a v a l e n t - c h r o m e and cyanide ana ly s i s .

J T - -

" ^ S P E C I A L T R A I N I N G :
, , o Bureau of Research, F o o d & Drug Laboratory Div. , Department-^ of H e a l t h . M a n i l a P h i l i p p i n e s . T r a i n i n g on quant i ta t iv ea n a l y s i s o f p r o t e i n , f a t , carbohydrat e s , ca lor i e s ,c h o l e s t e r o l , sodium and po ta s s i um on f o o d s a m p l e s .jn o Red Cross. H o s p i t a l Laboratory T e c h n i c i a n . T r a i n i n g on howto s epara t e p l a s m a and h e m o g l o b i n on blood s a m p l e s ,r-s p r e p a r i n g d i s k for bacterial counts, c ount ing p a r a s i t e s~ t ; through microscope and checking urine s a m p l e s f or s p e c i f i cgravity and pregnancy t e s t .

- % ' S E L E C T E D E X P E R I E N C E :
S3

o A n a l y s t . Environmental P r o t e c t i o n S y s t e m s . I n c . R e s p o n s i b l e_l~ for all rout ine or weekly a n a l y t i c a l a n a l y s i s by s tandard^ me thod s for waste water, s l u d g e , and soil s a m p l e s . Sucha n a l y s i s a r e f o l l o w i n g ; p h , hardne s s , a l k a l i n i t y ,£- c o n d u c t i v i t y , c o l o r i m e t r i c a n a l y s i s f or H e x a v a l e n t - c h r o m e ,"~ aquaquant test kit for C y a n i d e , Ammonia- N i t r o g e n ,R e s i d u a l - C h l o r i n e , P h e n o l , Oil and G r e a s e , Chemical Oxygen- . Demand, Biochemica l Oxygen Demand, T o t a l S o l i d s , F i l t e r a b l e"- Res idue , N o n - f i l t e r a b l e Residue and percent s o l i d s .
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PROFESSIONAL RESUME - Maria Laarni 6. C o r t e z

S h e p e r f o r m e d a l l S t a t e s C e r t i f i c a t i o n S t u d i e s a n d E P AC e r t i f i c a t i o n f o r t h e f o l l o w i n g a n a l y s i s ; B . O . D . , C . O . D . ,p H , F . O . G . , P h e n o l , A m m o n i a - N i t r o g e n , T . D . S . , T . S . S . a n dT . S . M s . C o r t e z h a s experience with t h e f o l l o w i n gins truments: Perkin-Elmer S p e c t r o p h o t o m e t e r , Y S I M o d e l 3 2Conduc tance M e t e r , Y S I M o d e l 5 7 Oxygen M e t e r , E x p a n d a b l e I o nA n a l y z e r , ph- meter, e l e c tronic balance and microscope.

c

f e

ife.



LENL Generic QA P l a n^ S e c t i o n No. 17_fl Revision: No. 8i ! Date: 0 9 / 2 0 / 9 2Page 21 of 52
* •

P R O F E S S I O N A L R E S U M E
-*1 ; N A M E : F r a n k Deang
__,>» TITLE: Labora tory T e c h n i c i a n I

E D U C A T I O N : G r a d u a t e D a u A c a d e m y , P h i l i p p i n e s
Q U A L I F I C A T I O N S N A R R A T I V E :

(i

As a Chemical Laboratory T e c h n i c i a n of Law Environmental , I n c ._JH Mr. Deang is r e s p o n s i b l e for p r o v i d i n g technical suppor t in theOperat i on o f t h e labora tory. H i s r e s p o n s i b i l i t i e s in c luded o c u m e n t a t i o n , s t a n d a r d s p r e p a r a t i o n and a n a l y s i s of s a m p l e s by_ r, GFAA technique. Prior to Mr. Deangs GFAA t r a i n i n g he was~* ;• r e s p o n s i b l e for the p r e p a r a t i o n and a n a l y s i s of s a m p l e s by the-->' c o l d - v a p o r technique. Mr. Deang a l s o has experience in alla s p e c t s o f m e t a l s p r e p a r a t i o n o f TCP and GFAA a n a l y s i s a s well a sgla s sware c l e a n i n g .
Mr. Deang p r e v i o u s l y held p o s i t i o n s with local businesses and hashad t ra in ing in chemical h a n d l i n g precaut ions .
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P R O F E S S I O N A L R E S U M E

N A M E : W a l t e r P a t r i c k Drew
T I T L E : G C / M S A n a l y s t
E D U C A T I O N : B . S . Bio logy - Univer s i ty o f Wes t F l o r i d a
Q U A L I F I C A T I O N S N A R R A T I V E :
A s a G C / M S Chemist f o r L a w E n v i r o n m e n t a l ' s Pensacola laboratory,Mr. Drew is r e s p o n s i b l e for mainta in ing and op era t ing v o l a t i l eand s e m i v o l a t i l e GC/MS systems, u t i l i z i n g a da ta system toi d e n t i f y -and quant i ta t e EPA target compounds and p e r f o r m i n g CLPpro toco l for organics by GC/MS to produce a c c e p t a b l e r e su l t s andq u a l i t y assurance, t r o u b l e s h o o t i n g , s t andard s p r e p a r a t i o n , Q A / Q Creview, instrument maintenance, and p r e p a r a t i o n of f i n a l v o l a t i l edata package s .
M e t h o d o l o g i e s i c l u d e 5 2 4 , 6 2 4 , 8 2 4 0 , and 8260. Mr. Drew a l s op e r f o r m s GC/MS data system managerial du t i e s on a H e w l e t t - P a c k a r dR E V . E data s o f t w a r e system.
S E L E C T E D E X P E R I E N C E :
o A n a l y t i c a l T e c h n o l o g i e s I n c . C h r o m a t o g r a p h y A n a l y s i s ,method d e v e l o p m e n t , QC review, instrument r epa i r , s tandardp r e p a r a t i o n , s a m p l e e x trac t i on s and screening. F a m i l i a r withmethods: 8010, 8020, 601, 602 , B E T X , T P H , 8 0 2 1 A . U t i l i z e d t h ef o l l o w i n g instruments: T r a c o r , T e k m a r , a n d O . I . Purge a n d T r a pU n i t s , T r a c o r 540, HP 5890 S e r i e s I and II, Perkin-Elmer, andC a r l e Gas C h r o m a t o g r a p h s .
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P R O F E S S I O N A L R E S U M E
r~

N A M E : K a r e n Emmons
_ f ~ T I T L E : Branch A d m i n i s t r a t o r

E D U C A T I O N : C r e d i t s toward B . S . i n Business Managementl^. C o n t i n u i n g Educa t i on C r e d i t s in Business
* Q U A L I F I C A T I O N S N A R R A T I V E :

_D As Branch A d m i n i s t r a t o r for Law E n v i r o n m e n t a l ' s Pensacolal a b o r a t o r y / M r s . Emmons i s r e s p o n s i b l e for al l personnel records,s e t t i n g up p h y s i c a l s for new employe e s as wel l as annual exams£« for current employee s . K e e p i n g employee s u p d a t e d on any changeswithin the Company and o r i en ta t ing new employee s . Otherr e s p o n s i b i l i t i e s i n c l u d e managing impres t f u n d s and p e t t y cash,accounts p a y a b l e , manage ordering o f lab and o f f i c e s u p p l i e s ,& maintain a p p l i c a t i o n s and resumes, set up travel arrangements for* Pensaco la s t a f f and manage mail room. Mrs. Emmons a l s o assi s tthe Labora tory M a n a g e r and is r e s p o n s i b l e for one other e m p l o y e e£"• in her d e p a r t m e n t .
Prior to j o i n i n g Law Environmenta l , I n c . , Mrs. Emmons was

r- e m p l o y e d with Amsou th Bank for 6 years with experience in"" mor tgage l o a n s , s tudent l oan s , checking accounts, savingsaccounts, C D ' s a n d Commercial Account s . Management experiencei n c l u d e s 2 years as S t o r e Manager for C o l o r t y m e and 2 years as£? M a n a g e r for M e r l e N o r m a n Cosme t i c s .
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P R O F E S S I O N A L R E S U M E

N A M E : M a r s h a l l a W . F a n t
T I T L E : C h e m i s t r y Laboratory T e c h n i c i a n
E D U C A T I O N : G r a d u a t e J . M . T a t e H i g h
Q U A L I F I C A T I O N S N A R R A T I V E :
As a chemical l abora t ory t e chnic ian for the P e n s a c o l a branch ofLaw Environmnenta l , I n c . , Ms. F a n t i s r e s p o n s i b l e f o r p r o v i d i n gtechnical s u p p o r t in the op era t i on of the laboratory. As amember of the organic p r e p sect ion, she is both k n o w l e d g a b l e ands k i l l e d i n p r e p me thod s u t i l i z e d f o r e x t rac t ing s a m p l e s f o rG . C . / M S s e m i - v o l a t i l e s , G . C . E C D / F I D s e m i - v o l a t i l e s , a n d H P L Cd e p a r t m e n t s .
Ex trac t i on methods u t i l i z e d in organic p r e p section are asf o l l o w : S W - 8 4 6 3510 ( s e p e r a t o r y f u n n e l ) , 3520 (continuousl i q u i d - l i q u i d e x t r a c t i o n ) , 3540 ( s o x h l e t ) , 3550 ( s o n i c a t i o n ) ,3580 ( o r g a n i c d i l u t i o n ) .
M a r s h a l l a ' s r e s p o n s i b i l i t i e s a l s o in c lude G . C . / F I D screening f o rG . C . / M S screening s e m i - v o l a t i l e s . Dutie s i n c l u d e da ta reduct ionand i n t e r p r e t a t i o n , as wel l as G . C . c a l i b r a t i o n , t r o u b l e s h o o t i n gand maintenance.
Ms. F a n t was p r e v i o u s l y a Lab T e c h n i c i a n at A n a l y t i c a lT e c h n o l o g i e s , I n c . Her d u t i e s were the extract ion o fenvironmental s a m p l e s f o r organic target s i n c l u d i n g B N A ' s ,p e s t i c i d e s , t o t a l p e t r o l e u m hydrocarbons and h erb i c id e s by U . S .EPA m e t h o d o l o g i e s . She was f a m i l i a r w i l l a l l t y p e s o f matrixex trac t i ons .
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P R O F E S S I O N A L R E S U M E

N A M E : Rodney F o r b e s
T I T L E : Laboratory T e c h n i c i a n I
E D U C A T I O N : G r a d u a t e J . M . T a t e H i g h S c h o o l
Q U A L I F I C A T I O N S N A R R A T I V E :
As a chemical laboratory technic ian for the Pensaco la Laboratoryof Law Environmental , I n c . , Mr. Forbe s i s r e spons i b l e forp r o v i d i n g t e chnica l s u p p o r t in the opera t i on of the laboratory.His r e s p o n s i b i l i t i e s i n c l u d e p r e p a r a t i o n and a n a l y s i s o f aqueousand s o l i d s a m p l e s to determine mercury content. Mr. Forbe s isa l s o r e s p o n s i b l e for the accurate documenta t ion of the work thathe p e r f o r m s . Other d u t i e s i n c l u d e maintenance of equipment usedin mercury d e t e r m i n a t i o n s and a s s i s t i n g in s a m p l e p r e p a r a t i o n forI C P a n d G F A A .
Mr. F o r b e s p r e v i o u s l y he ld p o s i t i o n s with local businesses andhas had t r a i n i n g in chemical h a n d l i n g and s a f e t y precaut ions .
Mr. F o r b e s i s r e s p o n s i b l e for documentat ion and p r e p a r a t i o n ofs a m p l e s f o r mercury a n a l y s i s . He i s a l s o r e s p o n s i b l e f o ra n a l y s i n g s a m p l e s for mercury and p e r f o r m i n g the properdocumenta t i on f o r these a n a l y s i s .
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N A M E : Marc C . G i l l e t t e
T I T L E : Chemi s t ry Laboratory T e c h n i c i a n

1i E D U C A T I O N : W o r k i n g towards B . S . B i o l o g yI ;e
Q U A L I F I C A T I O N S N A R R A T I V E :
As a chemical laboratory technician for the Pensaco la branch ofLaw Environmnenta l , I n c . , Mr. G i l l e t t e i s r e s pon s i b l e f orp r o v i d i n g technical s u p p o r t in the operation of the laboratory.As a member of the organic p r e p sec t ion, he is both k n o w l e d g a b l eand s k i l l e d in p r e p methods u t i l i z e d for ex trac t ing s a m p l e s f orG . C . / M S s e m i - v o l a t i l e s , G . C . E C D / F I D s emi-vo la t i l e s , a n d H P L Cd e p a r t m e n t s .
Extrac t i on methods u t i l i z e d in organic p r e p section are asf o l l o w : S W - 8 4 6 3510 ( s e p e r a t o r y f u n n e l ) , 3520 (cont inuousl i q u i d - l i q u i d e x t r a c t i o n ) , 3540 ( s o x h l e t ) , 3550 ( s o n i c a t i o n ) ,3580 ( o r g a n i c d i l u t i o n ) .
M a r c ' s r e s p o n s i b i l i t i e s a l s o in c lude G . C . / F I D screening f o rG . C . / M S screening s e m i - v o l a t i l e s . Dutie s i n c l u d e data reduct ionand i n t e r p r e t a t i o n , as we l l as G . C . c a l i b r a t i o n , t r o u b l e s h o o t i n gand maintenance.

E
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N A M E : N i d a G i n k e l
r- --^ TITLE: S a m p l e Contro l T e c h n i c i a n

Q U A L I F I C A T I O N S N A R R A T I V E :
J ' v j i A s S a m p l e Contro l T e c h n i c i a n f o r L a w E n v i r o n m e n t a l ' s Pensaco lalabora t ory , Ms. G i n k e l i s r e s p o n s i b l e for receiving s a m p l e s andp m a i n t a i n i n g an accurate record system and documented chain of~lj cu s tody upon the ir arrival. She mainta ins EPA s a m p l e s by CLPp r o t o c o l A evaluate s the c ond i t i on o f s a m p l e s , contacts theLaboratory Manager about any d i s c r epanc i e s f o u n d upon arrival due~fl to s a m p l e c o l l e c t i o n , s h i p p i n g , or preservation procedures , andt*' mainta in s accurate writ ten documents o f a l l contacts with MISd i s t r i b u t e s documents to s ampl e da ta manager. Ms. G i n k e l a l so_R as s i s t s the QA/QC C o o r d i n a t o r with in-house Q A / Q C program toi j i n c lude s a m p l e d u p l i c a t i n g , s p l i t t i n g , and s p i k i n g . She i s a l s or e s p o n s i b l e for p r o p e r s torage and d i s p o s a l o f labora toryp, generated hazardous waste ac cord ing to EPA g u i d e l i n e s .

-- Ms. G i n k e l i s a l s o r e s p o n s i b l e for proper c l e a n i n g of laboratoryg l a s s w a r e , s e g r e g a t i o n o f i n o r g a n i c / o r g a n i c g la s sware , andJf d i s t r i b u t i o n of c l ean g la s sware to the p r o p e r d e p a r t m e n t s .
P r e v i o u s l y , M s . Ginkel w a s working f o r Q u i n c y ' s Restaurant. H e r_j! job d u t i e s i n c l u d e d t a k i n g care of the f o o d bar and customer~":̂  service.

rl
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N A M E : Randy G o n z a l e z
T I T L E : Laboratory T e c h n i c i a n I
E D U C A T I O N : G r a d u a t e J . M . T a t e H i g h S c h o o lC u r r e n t l y e n r o l l e d a t Pensaco la J u n i o r C o l l e g e
Q U A L I F I C A T I O N S N A R R A T I V E :
As a ch emi ca l ' l abora tory t e chnic ian for the P e n s a c o l a Laboratoryo f L a w Env ironmenta l , I n c . , M r . G o n z a l e z i s r e s p o n s i b l e f o rp r o v i d i n g , technical s uppor t in the op era t i on of the laboratory.His r e s p o n s i b i l i t i e s i n c l u d e documenta t ion and p r e p a r a t i o n o fs a m p l e s f o r m e t a l s a n a l y s i s f o r both G F A A a n d I C P I n s t r u m e n t s ,LDRL and TCLP ex trac t ions , percent s o l i d s and the u p k e e p andp r e p e r a t i o n of all ins truments and s o lu t i on s needed to carry outal l a sp e c t s o f the p o s i t i o n .
Mr. G o n z a l e z has been p r o p e r l y trained in chemical h a n d l i n g ands a f e t y pre cau t i on s .
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NAME: K e i t h R. Greene
T I T L E : G C / M S A n a l y s t
E D U C A T I O N : B . S . B i o l o g i c a l S c i e n c e - Kent S t a t eU n i v e r s i t y K e n t , Ohio
Q U A L I F I C A T I O N S N A R R A T I V E :
A s a G C / M S Chemis t f o r L a w E n v i r o n m e n t a l ' s Pen sa co la laboratory,Mr. Greene i s r e s p o n s i b l e for ma in ta in ing and o p e r a t i n g v o l a t i l eand s e m i v o l a t i l e GC/MS sys t ems , u t i l i z i n g a data system toi d e n t i f y and q u a n t i t a t e EPA target compounds and p e r f o r m i n g CLPpro to co l f or organic s by GC/MS to produce a c c e p t a b l e r e su l t s andqua l i ty assurance. M r . Greene a l s o p e r f o r m s G C / M S data systemmanagerial d u t i e s .
S E L E C T E D E X P E R I E N C E :
o A m e r i c a n A n a l y t i c a l Labs I n c . _ _ _ _ G C / M S Operatorr e s p o n s i b l e f or o p e r a t i n g and m a i n t a i n i n g v o l a t i l e ands e m i v o l a t i l e organics by GC/MS. P a r t i c i p a t e d and pa s s ed OhioDrink ing W a t e r C e r t i f i c a t i o n program. P a r t i c i p a t e d in waterP o l l u t i o n P e r f o r m a n c e Eva lua t i on s . Quar t e r ly water s u p p l yC e r t i f i c a t i o n as well as internal ERA p e r f o r m a n c e evaluations.M a i n t a i n e d and trouble-shoot HP 5890 GC 5970 MS as wel l as HPR T E - 1 0 0 0 Data system managerial du t i e s . M a i n t a i n e d computer izedQ A / Q C with Radian Lims S y s t e m i n c l u d i n g Benchsheet , T e s tPrograms, and Report generat ion.

G C / H P L C Operator r e s pon s i b l e f o r I H a n d Environmentals a m p l e s i n c l u d i n g GC - P e s t , H e r b , P C B S , IH work HPLC -I s o c y o n a t e s , E x p l o s i v e s , P A H ' s P e r f o r m e d a l s o i n P A T RoundC e r t i f i c a t i o n as wel l as mentioned above T r o u b l e - s h o o t i n g Limssys tem.
P u r g e / T r a p Operator r e s p o n s i b l e f o r 6 0 1 / 6 0 2 - 8 0 1 0 / 8 0 2 0i n c l u d i n g B T E X C a l i f o r n i a m o d i f i e d T P H method. T r o u b l e - s h o o t i n gE L C D , P I D , F I D a s w e l l a s same Q A / A C Proc e ed ing s o n L I M S S y s t e m .S e t u p entire s on i ca t i on I R pro t o c o l f o r running T P H method E P A8015.

f
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A t o m i c A b s o r b t i o n / G r a p h i t e Furnace: main ta ined ,o p e r a t e d , trouble-shoot T h e r m a l J e r r e l A s h V i d e o l l / I L 7 5 5 A A .Furnac e as we l l as V a r i a n 200 S e r i e s . Set up c o m p l e t ecomputer ized Q A / Q C procedure f o r t r a c k i n g / g r a p h i n g Q C f o rE n v i r o n m e n t a l / I H matrices . C o m p l e t e E P A W a t e r P o l l u t i o n / W a t e rS u p p l y / E R A s tud i e s as we l l as PAT Rounds.
Convent ional Parameters - Ran, maintained various NPDESparameter s , U V - V I S S p e c t r o s c o p y .

c
I
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N A M E : J a n e t Gregory
r T I T L E : Data C o o r d i n a t o r

Q U A L I F I C A T I O N S N A R R A T I V E :
^ As data coordinator for the Management I n f o r m a t i o n S y s t e m sD e p a r t m e n t , Ms. Gregory i s r e s p o n s i b l e f or c oord ina t ing ,c o l l e c t i n g , and c o m p i l i n g all data necessary to c o m p l e t e a caseO for the I n o r g a n i c * Contract Laboratory Program. She alsoI ma in ta in s a s ta tu s report system on all current in-house s a m p l e sfor use by the Q u a l i t y Assurance Manager and the Manager of thep s A n a l y t i c a l S e r v i c e s Depar tment . A d d i t i o n a l r e s p o n s i b i l i t i e s~~'. in c lude c o m p u t e r i z a t i o n of a n a l y t i c a l d a t a , report produc t i on ,and q u a l i t y control checks on all laboratory paperwork.
® Ms. Gregory was data coordinator for a previous CLP Contract andhas experience on a variety of computers and s o f t w a r e p a c k a g e s ,i n c l u d i n g IBM Personal Computer ( L o t u s 1-2-3, Word P e r f e c t , Smart1? S y s t e m , S m a r t l o g , S y m p h o n y , M u l t i m a t e , F o r m t o o l , and manyin-house s o f t w a r e programs.
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N A M E : A n n H a r b e r
T I T L E : Data C o o r d i n a t o r
Q U A L I F I C A T I O N S N A R R A T I V E :
As da ta coordinator f o r t h e Management I n f o r m a t i o n S y s t e m sD e p a r t m e n t , Ms. H a r b e r i s r e s p o n s i b l e f or c o ord ina t ing ,c o l l e c t i n g , and c o m p i l i n g all da ta necessary to c o m p l e t e a casefor the Organic Contract Laboratory Program. She also maintainsa s ta tu s report system on all current in-house s a m p l e s for use bythe Q u a l i t y Assurance Manager and the Manager of the A n a l y t i c a lServi c e s Depar tmen t . A d d i t i o n a l r e s p o n s i b i l i t i e s inc ludec o m p u t e r i z a t i o n of a n a l y t i c a l d a t a , report p r o d u c t i o n , andq u a l i t y control checks on all laboratory paperwork.
Ms. H a r b e r was da ta c o o r d i n a t o r / s u p e r v i s o r for two previousI n o r g a n i c CLP C o n t r a c t s and has experience on a variety ofcomputer s and s o f t w a r e p a c k a g e s , i n c l u d i n g IBM Personal Computer( L o t u s 1-2-3, Word P e r f e c t , S m a r t , S m a r t l o g , F o r m t o o l , and manyin-house s o f t w a r e programs.
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N A M E : David A . Harman I I
t - T I T L E : G C / M S A n a l y s t

E D U C A T I O N : B . S . B i o l o g y a n d Chemical Environmental S t u d i e s -U n i v e r s i t y o f K e n t u c k y , L e x i n g t o n , K e n t u c k y
ffn'.l

Q U A L I F I C A T I O N S N A R R A T I V E :
O As a GC/MS Chemist f o r Law E n v i r o n m e n t a l ' s Pen sa co la laboratory,Mr. H a r m a n i s r e s p o n s i b l e for m a i n t a i n i n g and opera t ing v o l a t i l eand s e m i - v o l a t i l e GC/MS sys tems, u t i l i z i n g a data system to
r_ i d e n t i f y and q u a n t i t a t e EPA target compounds and p e r f o r m i n g CLP'~ pro to co l for organics by GC/MS to produce a c c e p t a b l e r e su l t s andq u a l i t y assurance.
E l S E L E C T E D E X P E R I E N C E :

o A t i / P i o n e e r Lab - GC/VOA operator r e s p o n s i b l e f or screeningjs a l l v o l a t i l e and s e m i - v o l a t i l e s a m p l e s in-house u t i l i z i n gM a x i m a s o f t w a r e . Dutie s a l s o in c luded environmentalresearch.
^- o Lab A s s i s t a n t - R e s p o n s i b l e for DNA recovery and genet i c sresearch.
p o S m i t h - K l i n e Bio-Sc i enc e L e x i n a t o n - R e s p o n s i b l e forj s p e c imen pro c e s s ing .
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N A M E : P a u l e t t e Harmon
T I T L E : Data C o o r d i n a t o r
Q U A L I F I C A T I O N S N A R R A T I V E :
A s d a t a coordinator f o r t h e Management I n f o r m a t i o n S y s t e m sD e p a r t m e n t , Ms. Harmon i s r e s p o n s i b l e f o r c oord inat ing,c o l l e c t i n g , and c o m p i l i n g all da ta necessary to complete a casef or the I n o r g a n i c Contract Laboratory Program. She alsomainta in s a s ta tu s report system on all current in-house s a m p l e sfor use by the Q u a l i t y Assurance Manager and the Manager of theA n a l y t i c a l Serv i c e s D e p a r t m e n t . A d d i t i o n a l r e s p o n s i b i l i t i e sin c lude c o m p u t e r i z a t i o n o f a n a l y t i c a l d a t a , report p r o d u c t i o n ,and q u a l i t y control checks on all laboratory paperwork.
Ms. H a r m o n was d a t a coord inator for a previous CLP contract andhas exper i ence on a varie ty of computers and s o f t w a r e p a c k a g e s ,i n c l u d i n g IBM Personal Computer ( L o t u s 1-2-3, Word P e r f e c t , SmartS y s t e m , F o r m t o o l , and many in-house s o f t w a r e programs.

Fii.
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N A M E :
T I T L E :
E D U C A T I O N :

PJL.a

Carol H a t c h e r
Data C o o r d i n a t o r
A . A . S c i e n c e - P e n s a c o l a J u n i o r C o l l e g eB . S . B i o l o g y - U n i v e r s i t y o f Wes t F l o r i d aB.S. S y s t e m s S c i e n c e , Business O p t i o n -U n i v e r s i t y o f W e s t F l o r i d a

Q U A L I F I C A T I O N S N A R R A T I V E :
A s d a t a coordinator f o r t h e Management I n f o r m a t i o n S y s t e m sD e p a r t m e n t , M s . H a t c h e r i s r e s p o n s i b l e f o r c o o r d i n a t i n g ,c o l l e c t i n g , and c o m p i l i n g all da ta necessary to c o m p l e t e a casef or th e I n o r g a n i c Contract Laboratory Program. She al somainta in s a s ta tu s report system on all current in-house s a m p l e sfor use by the Q u a l i t y Assurance Manager and the Manager of theA n a l y t i c a l S e r v i c e s Depar tment . A d d i t i o n a l r e s p o n s i b i l i t i e sin c lude c o m p u t e r i z a t i o n o f a n a l y t i c a l d a t a , report p r o d u c t i o n ,and q u a l i t y control checks on all laboratory paperwork.
Ms. H a t c h e r was d a t a coordinator on a previous CLP Contract andhas exper i ence wi th a variety of computers and s o f t w a r e i n c l u d i n gI B M Personal C o m p u t e r , Word P e r f e c t , D i s p l a y w r i t e , Smart S y s t e m s ,S m a r t l o g , Lotu s 1-2-3, DBase I I I , a n d F o r m t o o l .

r
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P R O F E S S I O N A L R E S U M ErI . N A M E : J a n H e n d r i x
f - T I T L E : W o r d / D a t a Processor
1 Q U A L I F I C A T I O N S N A R R A T I V E :

E ' \ As w o r d / d a t a proce s sor the P r o j e c t Management D e p a r t m e n t , Mrs.• -s H e n d r i x is r e s p o n s i b l e for c o m p i l i n g the d a t a necessary toc o m p l e t e a case for the I n o r g a n i c contract Laboratory Program andp the v o l a t i l e s for the Organic Contract Laboratory Program.j Mrs. H e n d r i x has experience on a variety of computers and
n s o f t w a r e p a c k a g e s , i n c l u d i n g the IBM Personal Computer ( L o t u sI : - 1-2-3, Quattro Pro, Word P e r f e c t , Word S t a r , F o r m t o o l a n d many^ in-house s o f t w a r e p r o g r a m s ) .
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"~ NAME: C h r i s t o p h e r L. H i g h
r - T I T L E : C h e m i s t r y Laboratory T e c h n i c i a n

E D U C A T I O N : G r a d u a t e Escambia H i g h , A t t e n d i n g P J C
J ~ : Q U A L I F I C A T I O N S N A R R A T I V E :

2
A s a labora tory t e chnic ian I , M r . H i g h i s r e spon s i b l e f o r_p a n a l y z i n g and r e p o r t i n g d a t a ran by the I c p . His~_ r e s p o n s i b i l i t i e s i n c l u d e s p r e p a r i n g al l hi s working and stocks o l u t i o n s , any maintenance of laboratory equipment (comp & I C P ) ,

r- and washing of s a m p l e tubes.
Previou s ly M r . H i g h w a s r e s p o n s i b l e f o r G F A A ana ly s i s . H i sr e s p o n s i b i l i t i e s i n c l u d e p r e p a r i n g al l hi s working and stock_P s o l u t i o n s , any maintenance of labora tory equipment . ( B a l a n c e ,- GFAA, comp. , r e c i r c u l a t o r )

£i Mr. H i g h was p r e v i o u s l y a Lab T e c h n i c i a n at Roche Biomedical~. Laboratory where his du t i e s were the c o l l e c t i o n of serum,p r e p a r a t i o n o f serum for t e s t i n g , and e d i t i n g o f r e su l t s . He was
? . a l s o r e s p o n s i b l e for running and d i l u t i n g o f veterinary s a m p l e s-*- and k e e p i n g stock of reagents .

r
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"~ NAME: M i c h e l l e H i n t o n
I T I T L E : C l i e n t Serv i c e s Repre s en ta t ive

E D U C A T I O N : C o n t i n u i n g Educat ionP e n s a c o l a J u n i o r C o l l e g e
s Q U A L I F I C A T I O N S N A R R A T I V E :

_ J r A s S a m p l e Contro l T e c h n i c i a n f o r L a w E n v i r o n m e n t a l ' s Pensaco la~~ : l a bora t ory , Mrs . H i n t o n i s r e s p o n s i b l e for receiving s a m p l e s andmain ta in ing an accurate record system and documented chain ofp cu s tody upon the ir arrival . She main ta in s EPA s a m p l e s by CLP— p r o t o c o l , eva lua t e s c o n d i t i o n of s a m p l e s , contac t s the LaboratoryManager about any de s crepenc i e s f o u n d upon arrival due to s ampl ec o l l e c t i o n , s h i p p i n g , or pre s ervat ion procedure s , mainta in s_R accurate wr i t t en documents o f a l l contac t s with M I S , and* d i s t r i b u t e s documents to s a m p l e da ta manager. Mrs . H i n t o n a l soa s s i s t s t h e Q A / Q C C o o r d i n a t o r with in-house Q A / Q C program t oj p i n c l u d e s a m l p e d u p l i c a t i n g , s p l i t t i n g , a n d s p i k i n g . S h e i s al so~~ r e s p o n s i b l e for proper s torage and d i s p o s a l of laboratorygenerated hazardous waste ac cord ing to' EPA g u i d e l i n e s .
— R e s p o n s i b l e for enter ing all a n a l y t i c a l data as wel l asg e n e r a t i n g c l i en t a n a l y t i c a l report s . Enters a n a l y t i c a l datainto branch da ta base using LIMS system and Labworks s o f t w a r e .M Generate s a n a l y t i c a l repor t s f o r c l i en t s . M o d i f i e s ana ly t i ca lV r epor t s to meet c l i en t requests. Account s for all branchinvoic ing. I s s u e s c l i en t i n v o i c e s / c r e d i t memos. Reviews da taf ? : entered into LIMS system f or t r a n s c r i p t i o n / t r a n s p o s i t i o n errors.~~ G e n e r a t e s work b a c k l o g r epor t s for a n a l y t i c a l d e p a r t m e n t .

s S E L E C T E D E X P E R I E N C E :£
o Word Processor I I . R e s p o n s i b l e f o r r e p o r t i n g c l i en t dataand i s su ing f i n a l r epor t s and invoices. H e l p e d implementJ ; s p e c i f i c a t i o n s , p r o p o s a l s a n d quotes. A l s o composed weeklyi and m o n t h l y invoice summaries.

— ? •
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P R O F E S S I O N A L R E S U M E

N A M E : C a r o l y n H o o p e r
T I T L E : C l i e n t Serv i c e s Repre s en ta t iv e
E D U C A T I O N : L e g a l S e c r e t a r y / W o r d Proce s s ing20th Century C o l l e g e

C o n t i n u i n g Educa t i onP e n s a c o l a J u n i o r C o l l e g e
Q U A L I F I C A T I O N S N A R R A T I V E :
R e s p o n s i b l e for en t er ing all a n a l y t i c a l data as well asgenera t ing c l i ent a n a l y t i c a l report s . Enters a n a l y t i c a l datainto branch d a t a base using LIMS system and Labwprks s o f t w a r e .Genera t e s a n a l y t i c a l r epor t s f o r c l i e n t s . M o d i f i e s a n a l y t i c a lP r epor t s to meet c l i en t requests. Account s for all branchL invoic ing. I s s u e s c l i en t i n v o i c e s / c r e d i t memos. Reviews da taentered into L I M S sys tem f o r t r a n s c r i p t i o n / t r a n s p o s i t i o n errors.p Genera t e s work b a c k l o g r epor t s f or a n a l y t i c a l d e p a r t m e n t .
S E L E C T E D E X P E R I E N C E :

*\ o A n a l y t i c a l D e p a r t m e n t A d m i n i s t r a t o r . D e v e l o p e d and*-• i m p l e m e n t e d l a b o r a t o r y t ra ck ing system on PC based computersystem to more e x p e d i e n t l y track and invoice in-housea n a l y t i c a l s a m p l e s . Acted as local c l ient coordinatorr e s p o n s i b l e f o r r e p o r t i n g c l i ent data and i s su ing f i n a lr epor t s . A s s i s t e d Q A / Q C supervi sor with da ta ba s ing o f a l ls t a t i s t i c a l q u a l i t y control d a t a t o i n c l u d e g enera t i on o fx-bar/r- char t s , s tudent t- te s t s and c l i en t s t a t i s t i c a l~~ package s .
f

I
fc*
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P R O F E S S I O N A L R E S U M E

N A M E : J a s o n T . J e r n i g a n
T I T L E : C h e m i s t r y Labora t ory T e c h n i c i a n
E D U C A T I O N : G r a d u a t e P e n s a c o l a H i g h , A t t e n d i n g P J C
Q U A L I F I C A T I O N S N A R R A T I V E :
Mr. J e r n i g a n , i s r e s p o n s i b l e f or screening o f a l l GC and GC/MSv o l a t i l e b l a n k s , s a m p l e s , and s p ik e s pr ior to actual ana ly s i s . Hep r e p a r e s , screens, and evaluat e s all screening analyses tode t ermine d i l u t i o n s and then f o r w a r d s the re su l t s to thea p p r o p r i a t e d e p a r t m e n t s . He a l s o i s r e s p o n s i b l e f or th e sceeningGC instrument maintenance.
Mr. J e r n i g a n has l i m i t e d GC/MS experience which a l l o w s h im toa n a l y z e G C / M S v o l a t i l e s a m p l e s , de t ermine i f t h e Q A / Q C criteriais met, and to review c o m p l e t e d s a m p l e package s with the h e l p ofhi s supervi sor . He i s a l s o r e s p o n s i b l e f or chain-of -custody o fs a m p l e s t o and f r o m th e W e s t g a t e f a c i l i t y .
S E L E C T E D E X P E R I E N C E
Mr. J e r n i g a n was a chemical labora tory t e chnic ian for theP e n s a c o l a Labora tory o f L a w Env ironmen ta l , I n c . H i sr e s p o n s i b i l i t i e s were to prov id e technical suppor t in theo p e r a t i o n of the labora tory and in c luded e x t rac t i on of s a m p l e sfor a n a l y s i s , maintenance o f laboratory equipment , andp r e p a r a t i o n of stock s o l u t i o n s used in a n a l y s i s .
Mr. J e r n i g a n was p r e v i o u s l y a Lab T e c h n i c i a n at Roche Biomedica lLabora tory where his d u t i e s were the c o l l e c t i o n of serum,p r e p a r a t i o n o f serum for t e s t i n g , and e d i t i n g o f r e su l t s .
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P R O F E S S I O N A L R E S U M E

N A M E : S h a r o n E l i z a b e t h ( B e t h ) J o r d a n
T I T L E : C h e m i s t r y Laboratory T e c h n i c i a n
EDUCATION: B.S. in B i o l o g y - U n i v e r s i t y o f Tenne s s e e
Q U A L I F I C A T I O N S N A R R A T I V E :
As a chemical l a b o r a t o r y t e chnic ian for the Pensaco la branch ofLaw E n v i r o n m n e n t a l , I n c . , Mrs . J o r d a n i s r e s p o n s i b l e f o rp r o v i d i n g t e chnica l s u p p o r t in the o p e r a t i o n of the laboratory.As a member of the organic p r e p s e c t ion, she is both k n o w l e d g a b l eand s k i l l e d in p r e p me thod s u t i l i z e d f o r e x t r a c t i n g s a m p l e s f o rG . C . / M S s e m i - v o l a t i l e s , G . C . E C D / F I D s e m i - v o l a t i l e s , a n d H P L Cd e p a r t m e n t s .
E x t r a c t i o n me thod s u t i l i z e d in organic p r e p section are asf o l l o w : S W - 8 4 6 3510 ( s e p e r a t o r y f u n n e l ) , 3520 (cont inuousl i q u i d - l i q u i d e x t r a c t i o n ) , 3540 ( s o x h l e t ) , 3550 ( s o n i c a t i o n ) ,3580 ( o r g a n i c d i l u t i o n ) .
S h e a l s o p r e p s s a m p l e s f o r t h e T o x i c i t y C h a r a c t e r i s t i c LeachateProcedur e; S W - 8 4 6 method 1311. She i s r e s p o n s i b l e f o r p r e p p i n gboth s e m i - v o l a t i l e s a n d v o l a t i l e ( Z H E ) s a m p l e s .
B e t h ' s other du t i e s i n c l u d e m a i n t a i n i n g a n inventory s u p p l y - l i s tand order ing s u p p l i e s for the section.

f
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P R O F E S S I O N A L R E S U M EV
N A M E : Chad L i g h t n e r

• * - • T I T L E : W o r d / D a t a Processor
E D U C A T I O N : Pace H i g h S c h o o l G r a d u a t e , Pensaco la J u n i o rJ L C o l l e g e
Q U A L I F I C A T I O N S N A R R A T I V E :
As a w o r d / d a t a processor for the P r o j e c t Management Depar tmen t ,Mr. L i g h t n e r i s r e s p o n s i b l e for c o l l e c t i n g and c o m p i l i n g al l datanecessary to c o m p l e t e a case for the I n o r g a n i c Contract-N Laboratory Program. He a l so maintains a s tatus report system on* all current in-house s a m p l e s for use by the Q u a l i t y AssuranceManager and the M a n a g e r of the A n a l y t i c a l Servi c e s Department .j ~ & A d d i t i o n a l r e s p o n s i b i l i t i e s i n c l u d e c o m p u t e r i z a t i o n o f a n a l y t i c a lii d a t a , r e p o r t , p r o d u c t i o n , and q u a l i t y control checks on alll abora t ory paperwork .t**~ Mr. L i g h t n e r has exper i ence on a variety of computer s ands o f t w a r e p a c k a g e s , i n c l u d i n g I B M Personal C o m p u t e r s ( W o r dP e r f e c t , Smar t S y s t e m , Lotu s 1-2-3, and many in-house s o f t w a r e•i- p r o g r a m s ) .

J-
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P R O F E S S I O N A L R E S U M E
N A M E : J a n e t A . M a c a u l e y
T I T L E : Environmenta l A n a l y s t / C h e m i s t I
E D U C A T I O N : B . S . B i o l o g y - F l o r i d a S t a t e U n i v e r s i t y
Q U A L I F I C A T I O N S N A R R A T I V E :
As an Environmenta l A n a l y s t for the P e n s a c o l a Laboratory of LawE n v i r o n m e n t a l , I n c . , M s . M a c a u l e y i s r e s p o n s i b l e f o r p r o v i d i n ga n a l y t i c a l s u p p o r t in the o p e r a t i o n of the labora tory. Herr e s p o n s i b i l i t i e s i n c l u d e a n a l y s i s o f d i g e s t a t e s by g r a p h i t ef u r n a c e atomic absorbt ion s p e c t r o s c o p y , maintenance o f log booksand l a b o r a t o r y equipment i n c l u d i n g the g r a p h i t e f u r n a c e ,reduc t ion o f d a t a f r o m analy s e s f o r r e p o r t i n g p u r p o s e s , executionof Q A / Q C p r o t o c o l s and p r e p a r a t i o n of s tandard stock and workings o lu t i on s f or a n a l y t i c a l use.
Ms. M a c a u l e y was p r e v i o u s l y a M e d i c a l T e c h n i c i a n with RocheBiomedica l L a b o r a t o r i e s , Inc. of Pensa co la were her dut i e si n c l u d e d f o l l o w i n g l abora t ory S O P ' s f o r reagent p r e p a r a t i o n ,s a m p l e c o l l e c t i o n , machine maint enance , and start up proceduresf o r t h e T e c h n i c i a n S e q u e n t i a l M u l t i p l e A n a l y z e r C o m p u t e r , amachine which a n a l y z e s b lood serum s a m p l e s .
M s . M a c a u l e y ' s other t e chni ca l background i n c l u d e s work f o r t h eU n i v e r s i t y o f W e s t F l o r i d a a t the EPA labora t ory in G u l f Breeze,F L . H e r d u t i e s there inc luded o r g a n i z i n g , t r a i n i n g , a n ds u p e r v i s i n g c o l l e g e s t u d e n t s hired to proces s marine sediments a m p l e s , as we l l as c on s t ruc t i on and maintenance of e xper imenta ll a b o r a t o r y microcosms. She a l s o took part in s a m p l e c o l l e c t i o nand p r o c e s s i n g , and was r e s p o n s i b l e for s a m p l e management.
Prior t o Ms. M a c a u l e y ' s e m p l o y m e n t a t EPA, she proce s s ed marinesediment s a m p l e s to remove organi sms for s or t ing andi d e n t i f i c a t i o n , a n d pr epar ed f i s h stomachs f o r content a n a l y s i s .T h i s work w a s p e r f o r m e d f o r D r . Robert J . L i v i n g s t o n , Departmento f B i o l o g y , F l o r i d a S t a t e U n i v e r s i t y .
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P R O F E S S I O N A L R E S U M E

~ NAME: Liyonabah Oet inger
r . . T I T L E : S c i e n t i s t I
i

E D U C A T I O N : B . S . General Science - M i s s i s s i p p i S t a t eU n i v e r s i t y
^ Q U A L I F I C A T I O N S N A R R A T I V E :

J R e s p o n s i b l e for the a n a l y s i s o f t o ta l p e t r o l e u m hydrocardons insoil and water by C a l - D H S me thod s . T h e s e a n a l y s e s are p e r f o r m e dwith H P 5 8 9 0 , S e r i e s I I G C ' s .
J f ? S E L E C T E D E X P E R I E N C E :

L a w Env ironmen ta l , I n c . : Organic p r e p r e s p o n s i b i l i t i e s f o rj a e x t r a c t i o n o f s a m p l e s o f G C / M S a n a l y s i s , maintenance o fl a bora t ory e q u i p m e n t , and p r e p a r a t i o n of s tock s o l u t i o n s used ina n a l y s i s .
-i MSCL: Lab t e chn i c ian level 6 with M i s s i s s i p p i S t a t e Chemical Labwhere her d u t i e s i n c l u d e d extract p r e p a r a t i o n f or p e s t i c i d eresidue procedure s:

f
"*",- - s a m p l e r e c e i p t / p r e p a r a t i o nf l o r i s i l columnra - s i l i c a gel column- * ] - K D ' sl i q u i d - l i q u i d p a r t i t i o n i n g, - w e i g h i n g out s a m p l e s-i - calc. moi s ture s , paperwork

•i
B e f o r e becoming a f u l l t ime e m p l o y e e , Lee was a part time s tudentJ T worker f o r M S C L . H e r d u t i e s i n c l u d e d s a m p l e p r e p a r a t i o n( h o m o g e n i z a t i o n ) and s a m p l e r e c e i p t .

j£ Other t e chn i ca l background i n c l u d e d work as a summer s tudent"^ a s s i s t an t for Dr. M i r a n d a wi th the M i s s i s s i p p i S t a t e F i s h andW i l d l i f e Co-op which i n c l u d e d a g i n g f i s h s c a l e s , a s s i s t ed i np a p e r w o r k and occas ional c o l l e c t i o n o f t r a p s .
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i N A M E : J a m e s T e r r e l l Parker
p T I T L E : G a s C h r o m a t o g r a p h Operator

EDUCATION: C u r r e n t l y a third year Engineering —s tudent at Pensaco la J u n i o r C o l l e g e
t S Q U A L I F I C A T I O N S N A R R A T I V E : _
p As a Gas C h r o m a t o g r a p h Operator for Law E n v i r o n m e n t a l ' s Pensaco la|| l a b o r a t o r y , Mr. Parker is p r i m a r i l y r e s p o n s i b l e for the opera t i ono f t h e H P 5890 G a s C h r o m a t o g r a p h s ( G C ) , f o l l o w i n g E P A g u i d e l i n e s —_, . f or th e a n a l y s i s o f v o l a t i l e and s e m i v o l a t i l e organics (TPH, 601,ft 6 0 2 ) . He w i l l a l s o b e involved in the a n a l y s i s o f** p e s t i c i d e s / P C B ' s using the same protocol (method 6 0 8 ) . Secondary _d u t i e s may require a s s i s t i n g in organic pr ep .
Li Mr. Parker has e xper i enc e with TPH v o l a t i l e s (GC Automated _H e a d s p a c e A n a l y s i s ) , T P H s e m i v o l a t i l e s ( G C ) , a n d organic s a m p l e ~ ~ ~p e x t ra c t i on ( s e m i v o l a t i l e s , p e s t i c i d e s / P C B ' s , sediment and w a t e r ) .

S E L E C T E D E X P E R I E N C E : —
1 o G r a p h i t e F u r n a c e / I C P Opera tor . Environmental P r o t e c t i o nt- S y s t e m s . P e r f o r m e d all f u n c t i o n s involved in op era t ing a _P e r k i n - E l m e r Z 5 1 0 0 G r a p h i t e Furnac e using EPA ContractLabora tory Program ( C L P ) p r o t o c o l . R e s p o n s i b l e f o r a n a l y s i so f m a j o r contract c l i e n t s such as USEPA CLP and TAG. A l s or e s p o n s i b l e f or a n a l y s i s o f Laboratory ~C e r t i f i c a t i o n / P r o f i c i e n c y s a m p l e s f o r N e w Y o r k , F l o r i d a , N e wI" J e r s e y and Army C o r p s of Engineers. D i v e r s i f i e d du t i e s*" i n c l u d e two months o p e r a t i o n a l experience wi th an ARL 3510 —sequential S p e c t r o m e t e r as we l l as s a m p l e d i g e s t i o n| procedure s for both ins truments .L
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P R O F E S S I O N A L R E S U M E

N A M E : A p r i l P h e l p s
r- . TITLE: Environmental A n a l y s t / C h e m i s t I GC

E D U C A T I O N : A . A . Chemi s t ry , Pensacola J u n i o r C o l l e g e
L Q U A L I F I C A T I O N S N A R R A T I V E :

R e s p o n s i b l e for the analy s i s of p e s t i c i d e s and PCBs in soil andp water s a m p l e s by EPA methods 608 and 8080 and C L P . T h e s eanalyse s a r e p e r f o r m e d with H P 5 8 9 0 S e r i e s I I G C . Exper i ence al soin c lude s . TPH a n a l y s i s us ing C a l - D H S m e t h o d o l o g i e s and PAH viaG C / F I D method 6 1 0 / 8 1 0 0 .
S E L E C T E D E X P E R I E N C E :

ff o Law Environmenta l , I n c . - A n a l y s i s of soil and water s a m p l e sfor p e s t i c i d e s and PCBs by 608, 8080 and CLP methods .
P o A n a l y t i c a l T e c h n o l o g i e s , I n c . - A n a l y s i s of soil and water*- s a m p l e s for P e s t i c i d e s , and PCBs and h e rb i c i d e s by EPAmethod s 608 , 8080 and 615. A l s o r e s p o n s i b l e for theex t rac t i on o f h erb i c id e s .

F
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* P R O F E S S I O N A L R E S U M E

N A M E : T e r r y S a r t a i n
T I T L E : Data C o o r d i n a t o r
Q U A L I F I C A T I O N S N A R R A T I V E :
A s d a t a coord inator f o r t h e Management I n f o r m a t i o n S y s t e m sD e p a r t m e n t , M s . S a r t i n i s r e s p o n s i b l e f o r c o o r d i n a t i n g ,c o l l e c t i n g , and c o m p i l i n g all da ta necessary to c ompl e t e a casef or th e I n o r g a n i c Contrac t Laboratory Program. She al som a i n t a i n s a s ta tu s report system on all current in-house s a m p l e sfor use by the Q u a l i t y Assurance Manager and the Manager of theA n a l y t i c a l Serv i c e s D e p a r t m e n t . A d d i t i o n a l r e s p o n s i b i l i t i e si n c l u d e c o m p u t e r i z a t i o n o f a n a l y t i c a l d a t a , report p r o d u c t i o n ,and q u a l i t y control checks on all laboratory paperwork.
Ms. S a r t i n has exper i ence on a varie ty of computers and s o f t w a r ep a c k a g e s , i n c l u d i n g I B M Per sona l C o m p u t e r ( L o t u s 1-2-3, WordP e r f e c t , Smart S y s t e m , F o r m t o o l , and many in-house s o f t w a r eprograms.

t̂
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P R O F E S S I O N A L R E S U M E
r ~r-i- N A M E : B i l l S c h w e r d t f e g e r
r T I T L E : F a c i l i t i e s Engineer

Q U A L I F I C A T I O N S N A R R A T I V E :
-£ R e s p o n s i b i l i t i e s encompass all a s p e c t s of maintenance r e la t ed to• i t h e l a bora t ory b u i l d i n g . M r . S c h w e r d t f e g e r ' s a b i l i t i e s inc ludecarpentry, i n s t a l l a t i o n of e l e c t r i c equipment , and any otherjp r epa i r as needed.

Prev iou s ly Mr. S c h w e r d t f e g e r h e ld a p o s i t i o n in yacht f i n i s h i n g .
p » Dutie s in c luded p i p e f i t t i n g , w e l d i n g , f i b e r g l a s s , p a i n t i n g , a n d; cons truc t ion superv i s i on .

J L -
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P R O F E S S I O N A L R E S U M E

N A M E : K e l l i S i l v i a
T I T L E : C l i e n t S e r v i c e s Repre s en ta t iv e
EDUCATION: C u r r e n t l y j u n i o r , Business M a j o r a t Univer s i ty o fW e s t F l o r i d aA . A . Busines s , Pensaco la J u n i o r C o l l e g e
Q U A L I F I C A T I O N S N A R R A T I V E :

*

R e s p o n s i b l e f or en t er ing and reviewing al l a n a l y t i c a l datagenerated by the laboratory as wel l as i s suing client reports .C o o r d i n a t e a l l m a j o r a n a l y t i c a l p r o j e c t s f o r various c l i en t s .Manage case t rack ing on labora tory w o r k l o a d / m a n a g e m e n t systems o f t w a r e . V a l i d a t i o n and q u a l i t y a s s u r a n c e / q u a l i t y controlprocedures to ensure laboratory use. I m p l e m e n t and maintaincl ient f i l i n g system. I s s u e c l i ent invoices.
S E L E C T E D E X P E R I E N C E :
o Data C o o r d i n a t o r . Environmental P r o t e c t i o n S y s t e m s .A s da ta coordinator f o r t h e Management I n f o r m a t i o n S y s t e m sD e p a r t m e n t , M s . S i l v i a i s r e s p o n s i b l e f o r c o o r d i n a t i n g ,c o l l e c t i n g , and c o m p i l i n g all data necessary to c o m p l e t e acase for the I n o r g a n i c Contract Laboratory Program. Sheal so mainta in s a s tatus report system on all currentin-house s a m p l e s for use by the Q u a l i t y Assurance Managerand the Manager of the A n a l y t i c a l Serv i c e s Depar tment .A d d i t i o n a l r e s p o n s i b i l i t i e s in c lude c o m p u t e r i z a t i o n o fa n a l y t i c a l d a t a , report p r o d u c t i o n , and q u a l i t y controlchecks on all l abora t ory paperwork.

Ms. S i l v i a was da ta coord inator on a previous CLP Contractand has experience wi th a varie ty of computers and s o f t w a r ei n c l u d i n g I B M Personal C o m p u t e r , Smart S y s t e m s , Smart L o g ,Lotus 1-2-3, W o r d P e r f e c t , and many in-house s o f t w a r eprograms.
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P R O F E S S I O N A L R E S U M E

"~ NAME: G e o r g e t t e E. T a c h e n y
r T I T L E : Environmental A n a l y s t / C h e m i s t I G C

E D U C A T I O N : B . S . B i o l o g y , U n i v e r s i t y o f S o u t h A l a b a m a , M a y1989
* Q U A L I F I C A T I O N S N A R R A T I V E :

P R e s p o n s i b l e for the a n a l y s i s of p e s t i c i d e s and PCBs in soil and-*: water s a m p l e s by EPA method s 608 and 8080 and C L P . A l s o , methods8150 for . c lor inated herb i c ide s . T h e s e analys e s are p e r f o r m e dwith H P 5 8 9 0 S e r i e s I I G C .
S E L E C T E D E X P E R I E N C E :

B o Law Environmenta l , I n c . - A n a l y s i s of soil and water s a m p l e s^ for p e s t i c i d e s and PCBs by 608, 8080 and CLP methods .
p. o A n a l y t i c a l T e c h n o l o g i e s , I n c . - A n a l y s i s of soil and water-*•; s a m p l e s for P e s t i c i d e s , PCBs and herb ic ide s by EPA methods- 608, 8080 and 615. A l s o r e s p o n s i b l e for the ex trac t ion ofherb i c ide s .

J ~

r
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P R O F E S S I O N A L R E S U M E

N A M E : N a n U p t o n
T I T L E : General O f f i c e A s s i s t a n t
Q U A L I F I C A T I O N S N A R R A T I V E :
A s a S a m p l e Contro l T e c h n i c i a n f o r L a w E n v i r o n m e n t a l ' s Pensaco lal a b o r a t o r y , Mrs . U p t o n i s r e s p o n s i b l e for receiving s a m p l e s andm a i n t a i n i n g an accurate record system and documented chain ofcu s tody upon the ir arr ival . She mainta ins EPA s a m p l e s by CLPp r o t o c o l , eva luat e s the c o n d i t i o n o f the s a m p l e s , contacts theLaboratory M a n a g e r about any d i s c r e p a n c i e s f o u n d upon arrival dueto s a m p l e c o l l e c t i o n , s h i p p i n g or pr e s e rva t i on procedure s ,mainta in s accurate wr i t t en documents o f a l l contact s with M I S ,and d i s t r i b u t e s document s to s a m p l e da ta manager. Mrs. U p t o n al soa s s i s t s th e Q A / Q C C o o r d i n a t o r with in-house Q A / Q C program toi n c l u d e s a m p l e d u p l i c a t i n g , s p l i t t i n g , and s p i k i n g . She i s a l sor e s p o n s i b l e f o r p r o p e r s torage and d i s p o s a l o f laboratorygenerated hazardou s waste ac cording to EPA g u i d e l i n e s .
A s G e n e r a l O f f i c e A s s i s t a n t f o r L a w E n v i r o n m e n t a l ' s Pen sa co lal a b o r a t o r y , Ms. U p t o n i s r e s p o n s i b l e f o r tak ing and d i r e c t i n gincoming t e l e p h o n e c a l l s . R e s p o n s i b i l i t i e s a l so inc lude orderingand t rack ing a l l o f f i c e and lab s u p p l i e s , l o g g i n g in a l l j oba p p l i c a t i o n s and resumes. Ms. U p t o n a l so a s s i s t s the BranchA d m i n i s t r a t o r with m a i n t a i n i n g time sheets and impres t f u n d s .
P r e v i o u s l y , M s . U p t o n w a s O f f i c e Manager f o r R o d ' s A u t o Recovery.Her d u t i e s i n c l u d e d accounts p a y a b l e and r e c e ivab l e , f i l i n g andm a i n t a i n i n g a l l records f or th e o f f i c e a s we l l a s c o l l e c t i o n s .
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P R O F E S S I O N A L R E S U M E

N A M E : T r a v i s L e e W i l l a r d
j _ . T I T L E : Chemi s t ry Laboratory T e c h n i c i a n

E D U C A T I O N : B . S . C h e m i s t r y - U n i v e r s i t y o f W e s t F l o r i d al A . A . General - Pensaco la J u n i o r C o l l e g e
* Q U A L I F I C A T I O N S N A R R A T I V E :

>•

_p As a chemical labora tory t echnic ian for the P e n s a c o l a branch ofL a w Env ironmnen ta l , I n c . , M r . W i l l a r d i s r e s p o n s i b l e f o rp r o v i d i n g t echnical suppor t in the opera t ion of the laboratory.f= As a member of the organic p r e p section, he is both k n o w l e d g a b l e~; and s k i l l e d in p r e p me thod s u t i l i z e d for e x t ra c t ing s a m p l e s forG . C . / M S s e m i - v o l a t i l e s , G . C . E C D / F I D s e m i - v o l a t i l e s , a n d H P L C„ d e p a r t m e n t s .
~ E x t r a c t i o n me thod s u t i l i z e d in organic p r e p s ec t ion are asf o l l o w : S W - 8 4 6 3510 ( s e p e r a t o r y f u n n e l ) , 3520 (con t inuou s_ T l i q u i d - l i q u i d e x t r a c t i o n ) , 3540 ( s o x h l e t ) , 3550 ( s o n i c a t i o n ) ,3580 ( o r g a n i c d i l u t i o n ) .

f- T r a v i s is a l s o in s trumenta l in our c l ean-up s e c t ion, where he~ e m p l o y s c l ean-up methods 3620 ( f l o r i s i l c o lumn) and 3640( g e l - p e r m e a t i o n c h r o m a t o g r p h y ) . H e i s r e s p o n s i b l e f o rt r o u b l e s h o o t i n g and m a i n t a i n i n g the GPC unit.
» Mr. W i l l a r d was p r e v i o u s l y a C o o p e r a t i v e Educ t i on EnvironmentalS p e c i a l i s t I wi th th e F l o r i d a Department o f Environmental_ £ " R e g u l a t i o n , P e n s a c o l a O f f i c e , where h i s d u t i e s i n c l u d e d f o l l o w i n g~ d e p a r t m e n t S O P ' s f o r i n s p e c t i o n o f wastewater treatmentf a c i l i t i e s and l a b o r a t o r i e s , s a m p l e c o l l e c t i o n , machine.* maintenance, and a n a l y z i n g b a c t e r i o l o g i c a l s a m p l e s .

M
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18.0 I N S T R U M E N T L I S T

G C / M S
( 1 ) H e w l e t t - P a c k a r d G C / M S - V o l a t i l e sAcces sorie s: 5970B Quadrupo l e MSD5 8 9 0 I I Series II GCO.I. 4460A Purge and T r a pO . I . MPM-16 au t o sampl e r with M H C - 1 6 H e a t e rC o n t r o l l e r and J a c k e t sDate o f Purchase: 0 6 / 2 6 / 8 9 and 0 1 / 1 7 / 9 0M o d e l #1: 5970B Quadrupo l e MSD S e r i a l #1:M o d e l #2: 5890 S e r i e s II GC S e r i a l #2:M o d e l #3: O . I . MPM-16 au to sampl er S e r i a l #3:M o d e l #4: O . I . 4460A Purge and T r a p S e r i a l 14:Model #5 O . I . M H C - 1 6 H e a t e r C o n t r o l l e r S e r i a l #5:

3 0 0 4 A 1 2 5 1 8
2 9 5 0 A 2 7 3 9 0
91-381
8 9 - 4 5 3 F91-146

( 1 ) H e w l e t t - P a c k a r d G C / M S - V o l a t i l e sAccessorie s: 5970B Q u a d r u p o l e M S D5890 series II GCO.I. 4460A Purge and T r a pO . I . MPM-16 a u t o s a m p l e rwith M H C - 1 6 heater c on tro l l e r and j a c k e t sDate o f Purchase: 0 1 / 1 7 / 9 0 and 0 6 / 2 6 / 8 9M o d e l #1: 597OB Quadrupo l e MSD S e r i a l #1:M o d e l / 2 : 5890 Ser i e s I I G C S e r i a l # 2 :M o d e l #3: O . I . MPM-16 au to sampl er S e r i a l #3:Model #4: O . I . 4460A Purge and T r a p S e r i a l #4:Model #5: O . I . M H C - 1 6 H e a t e r C o n t r o l l e r S e r i a l #5:

3004A12517
2 9 2 1 A 2 3 4 2 590-105B
12210-1-999
89-027

( 1 ) Hewl e t t -Packard G C / M S - S e m i - V o l a t i l e sAcces sorie s: 5970B Q u a d r u p o l e M S D5 8 9 0 I I S e r i e s I I G C7673A A u t o - i n j e c t o r / a u t o - s a m p l e rDate o f Purchase: 0 6 / 2 6 / 8 9M o d e l #1: 5970B Q u a d r u p o l e MSD S e r i a l #1:M o d e l *2: 5890 Ser i e s II GC S e r i a l #2: 2 9 2 3 A 1 2 1 8 1
2 9 2 1 A 2 3 4 2 6
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M o d e l #3: 1 8 5 9 6 A A u t o - s a m p l e r S e r i a l #3:M o d e l #4: 18593 A u t o - i n j e c t o r S e r i a l #4:M o d e l # 5 : 18594A I n j . / S a m p . C o n t r o l l e r S e r i a l # 5 :
( 1 ) H e w l e t t - P a c k a r d G C / M S - V o l a t i l e sAcce s s or i e s : 5971A Quadrupo l e M S D5890 Ser i e s II GC7673 A u t o - i n j e c t o r / a u t o - s a m p l e rDate o f Purchase: 1 1 / 0 1 / 9 1M o d e l #1: 5971A Quadrupo l e MSD S e r i a l #1;M o d e l 12: 5890 Sre i e s II GC S e r i a l #2:M o d e l 13: M P M - 1 6 A u t o - s a m p l e r S e r i a l #3:M o d e l #4: 4460A Purge and T r a p S e r i a l #4:M o d e l # 5 : M H C - 1 6 H e a t e r C o n t r o l l e r S e r i a l # 5 ;

2 9 2 0 A 1 1 1 8 4
2 9 3 2 A 1 4 1 9 0
2 9 2 9 A 1 5 3 8 1

3 1 8 8 A 0 2 9 8 4
3 1 4 0 A 3 8 5 4 34344-9-01890-571F
91-147

1 ) H e w l e t t - P a c k a r d G C / M S - S e m i - V o l a t i l e sAcces sor i e s: 5970B Quadrupo l e M S D5 8 9 0 I I Ser i e s I I G C7673 A u t o - i n j e c t o r / a u t o - s a m p l e rDate o f Purchase: 0 1 / 1 7 / 9 0 and 0 6 / 2 6 / 8 9M o d e l #1: 5970B Quadrupol e MSD S e r i a l #1:M o d e l #2: 5890 Ser i e s II GC S e r i a l #2:M o d e l #3: 18596B A u t o - s a m p l e r S e r i a l #3:M o d e l # 4 : 18594B C o n t r o l l e r ( I n j / S a m p ) S e r i a l # 4 :M o d e l #5: 18593B A u t o - i n j e c t o r

2 9 2 3 A 1 2 1 8 2
2 9 5 0 A 2 7 3 9 13 0 1 3 A 2 1 1 3 7
3 0 1 3 A 2 1 2 7 6S e r i a l #5: 3 0 1 3 A 2 1 3 9 3

(1) HP Micro 24 CPU RTE-A F i l e Server, Data ArchivesAcce s s or i e s : 16-track Streaming T a p e Back-upDate o f Purchase: 0 8 / 3 1 / 8 9Mode l #1: Micro 24 CPU GC/MS S e r i a l #1: 2 9 0 7 A 0 6 7 0 9M o d e l # 2 : T a p e Back-up S e r i a l / 2 : 2 9 0 8 E 5 2 6 9 5

(1) HP Micro 24 CPU RTE-A F i l e Server, Data ArchivesAcces sor i e s: 9-track T a p e Back-upDate o f Purchase: 0 1 / 1 7 / 9 0M o d e l #1: HP Micro 24 CPU S e r i a l #1: 2 9 2 2 A 1 0 7 6 9

m
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M o d e l #2: 9-track T a p e Back-up S e r i a l #2: 2 8 0 7 A 0 3 4 5 7

( 2 ) Vec t ra E S / 1 2 M o d e l 2 6 P C , 2 0 Mbyt e hard d i skDate o f Purchase: 0 8 / 3 1 / 8 9M o d e l #1: Vec t ra ES/12 M o d e l 26 PC S e r i a l #1:M o d e l #2: Vec t ra ES/12 M o d e l 26 PC S e r i a l #2:M o d e l #3: Vec tra 3 8 6 / 2 5 M o d e l 170 PC S e r i a l #3:
2 9 3 1 A 6 9 8 4 3
3 0 0 4 A 8 1 2 2 1
3 1 3 9 A 1 2 9 4 4

(2) Best Power 15 KVA U n i n t e r r u p t a b l e Power S u p p l yDate o f Purchase: 0 1 / 1 0 / 8 9M o d e l #1: 15 KVA UPS S e r i a l #1: C 1 5 K 0 1 8 3 7M o d e l #2: 15 KVA UPS S e r i a l #2: F D 1 8 K 0 0 5 0 3 7

(1) HP MICRO 14 CPU RTE-A F i l e Server, Data ArchivesAcces sor i e s: 16-Track S t r e a m i n g T a p e Back-upDate o f Purchase: 1 1 / 0 1 / 9 1Mode l #1 MICRO 14 CPU S e r i a l #1: 9100A00856Model /2 T a p e Back-up S e r i a l #2: 9100A00858

G£
( 1 ) H e w l e t t - P a c k a r d Model 5890, S e r i e s I I , G CAcces sor i e s: Dual F l a m e l o n i z a t i o n DetectorsHP 7673 A u t o - i n j e c t o r / A u t o - s a m p l e rHP 3392A I n t e g r a t o rDate o f Purhcase: 0 6 / 2 6 / 8 9M o d e l / I : Model 5890 S e r i e s I I G CM o d e l # 2 : F I D Detectors ( Q t y 2 )M o d e l #3: 18593B A u t o - i n j e c t o rM o d e l #4: 18593B A u t o - i n j e c t o rM o d e l #5: 18594B C o n t r o l l e rM o d e l #6: HP 3 3 9 2 A I n t e g r a t o rM o d e l #7: HP 3 3 9 2 A I n t e g r a t o r

S e r i a l #1:S e r i a l t2S e r i a l #3:S e r i a l #4:S e r i a l # 5 ;S e r i a l #6S e r i a l #7:

2 9 5 0 A 2 7 1 0 9N / A
3 0 0 9 A 2 0 9 3 8
3 0 0 9 A 2 0 9 3 2
3 0 0 7 A 2 0 8 7 1
2 7 3 6 A 1 2 7 2 2
2 7 3 6 A 1 3 0 2 0
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M o d e l #8: 18596B A u t o - s a m p l e r S e r i a l #8: 2 9 4 2 A 2 0 6 6 5

r
_r

( 1 ) H e w l e t t - P a c k a r d M o d e l 5890 , S e r i e s I I , G CAcce s sor i e s: Dual F l a m e l o n i z a t i o n DetectorH e a t e d H e a d S p a c e Auto S a m p l e rH P 7673A A u t o - i n j e c t o r / a u t o - s a m p l e rN e l s o n Box and Cab l e sDate o f Purchase: 0 6 / 2 6 / 8 9M o d e l / I : M o d e l 5890 S e i e s I I G CM o d e l # 2 : F I D Detectors ( Q t y 2 )M o d e l # 3 : H H S A u t o S a m p l e r 1 9 3 9 5 AM o d e l #4: HP 1 9 3 9 5 A C o n t r o l l e rM o d e l #5: N e l s o n Box and C a b l e sM o d e l #6: HP 3 3 9 6 A I n t e g r a t o rM o d e l #7: 1 8 5 9 3 A A u t o - i n j e c t o rM o d e l #8: 18594A C o n t r o l l e rM o d e l #9: 18596A A u t o - s a m p l e r

S e r i a l #1:S e r i a l #2:S e r i a l #3:S e r i a l #4:S e r i a l #5:S e r i a l #6:S e r i a l #7:S e r i a l #8:S e r i a l #9:

2 9 5 0 A 2 6 2 1 9
N / A
2741102305
2741102305
9 2 4 9 5 7 1 3 8 4
2 8 4 1 A 0 5 9 7 2
2 9 3 2 A 1 4 1 9 12 9 1 9 A 1 4 8 2 4
2 9 2 0 A 1 1 1 4 6

r
r
r

( 1 ) H e w l e t t - P a c k a r d M o d e l 5890, S e r i e s I I , G CAcce s s or i e s : Dual F l a m e l o n i z a t i o n DetectorH e a t e d Head S p a c e Auto S a m p l e rH P 7673B A u t o - i n j e c t o r / a u t o - s a m p l e rN e l s o n Box and C a b l e sDate o f Purchase: 1 0 / 1 0 / 9 1M o d e l #1: M o d e l 5890 S e r i e s II GCM o d e l # 2 : F I D Detectors ( Q t y 2 )M o d e l # 3 : H H S A u t o - S a m p l e r 1 9 3 9 5 AM o d e l #4: HP 7673A C o n t r o l l e rM o d e l #5: N e l s o n Box and Cab l e sM o d e l #6: 7673A A u t o - i n j e c t o rM o d e l #7: 7 6 7 3 A C o n t r o l l e rM o d e l #8: 7 6 7 3 A A u t o - s a m p l e r

S e r i a l #1:S e r i a l #2:S e r i a l #3:S e r i a l #4:S e r i a l #5:S e r i a l 16:S e r i a l #7:S e r i a l #8:

3 1 3 3 A 3 7 9 0 1
N A
2741102538
2 9 4 1 A 2 0 3 5 5
1 2 2 7 5 7 3 9 7 3
3 1 1 4 A 2 5 8 6 9
2 9 4 1 A 2 0 3 5 5
2 9 4 2 A 2 0 7 9 6

( I ) H e w l e t t - P a c k a r d M o d e l 1 0 9 0 M , Ser i e s I I H P L CAcce s s or i e s : 1046 F l u o r e s c e n c e Detector



L E N L Generic QA P l a nS e c t i o n No. 18Revision: No. 3
Date: 0 9 / 0 8 / 9 2Page 5 of 20

Diode Array DetectorC h e m s t a t i o n Proce s s ingDate o f Purchase: 0 9 / 1 5 / 9 1M o d e l / l : M o d e l 1090M H P L CM o d e l #2: 1046 F l u o r e s c e n c e DetectorM o d e l #3 : Diode Array DetectorM o d e l #4: Chems ta t i on S y s t e mModel #5: 79994A ChemstationM o d e l #6: 9144A T a p e DriveM o d e l #7: 35741B Moni torM o d e l #8: 7957B F i x e d DiscMode l #9: I n k J e t Printer

S y s t e m
S e r i a lS e r i a lS e r i a lS e r i a lS e r i a lS e r i a lS e r i a lS e r i a lS e r i a l

#1:#2:#3:14:#5:#6:#7:#8:#9:

3 1 2 5 A 0 3 2 5 9
3 0 1 6 G 0 1 6 9 23 1 0 2 A 0 0 4 7 4
3 1 3 5 A 1 0 8 9 0
2 9 2 5 A 2 0 6 4
3107E97106
9 1 0 9 J 4 1 6 4 7
3001A16724
3 1 0 3 S 5 7 7 7 8

( 1 ) H e w l e t t - P a c k a r d Mode l 5890, Ser i e s I I , G CAcces sor i e s: Dual Elec tron Capture DetectorsHP 7673 A u t o - i n j e c t o r and sampl erN e l s o n Box and C a b l e sDate o f Purchase: 0 5 / 3 0 / 8 9M o d e l 11: Model 5890 S e r i e s II GC S e r i a l #1M o d e l # 2 : Dual E C D ' s S e r i a l # 2 :M o d e l #3: 18593B A u t o - i n j e c t o r S e r i a l #3:M o d e l #4: 18593B A u t o - i n j e c t o r S e r i a l #4:M o d e l |5: N e l s o n Box and Cabl e s S e r i a l #5:M o d e l #6: HP 3 3 9 6 A I n t e g r a t o r S e r i a l #6:M o d e l #7: 18594B C o n t r o l l e r ( i n j / s a m ) S e r i a l #7:M o d e l #8: 18596B A u t o - s a m p l e r S e r i a l #8;

2 9 2 1 A 2 3 4 2 7
F 3 1 1 0 , F 3 1 1 1
3 0 0 9 A 2 0 9 6 5
3 0 0 9 A 2 0 8 9 7
9 2 4 9 5 7 1 3 8 2
2841A11408
2 9 4 1 A 2 0 4 3 6
2 9 4 2 A 2 0 7 9 7

( 1 ) H e w l e t t - P a c k a r d M o d e l 5890, S e r i e s I I , G CAcces sorie s: Dual Elec tron Capture Detec torsHP 7673 A u t o - i n j e c t o r and samplerN e l s o n Box and C a b l e sDate o f Purchase: 1 2 / 1 4 / 8 9Model #1: Model 5890 Ser i e s II GC S e r i a l #1:M o d e l # 2 : Dual E C D ' s S e r i a l # 2 :M o d e l #3: 18593B A u t o - i n j e c t o r S e r i a l #3:M o d e l #4: 18593B A u t o - i n j e c t o r S e r i a l #4:M o d e l #5: N e l s o n Box and Cab l e s S e r i a l #5:

2 9 5 0 A 2 6 2 6 3
L 6 9 1 8 , L 6 9 1 9
3 0 0 4 A 2 0 7 1 1
3 0 0 4 A 2 0 4 3 9
9 3 3 9 5 7 1 6 5 9



~
LENL Generic QA P l a nS e c t i o n No. 18Revision: No. 3Date: 0 9 / 0 8 / 9 2Page 6 of 20r

r
r

M o d e l # 6 : H P 3 3 9 6 A I n t e g r a t o rM o d e l 47: 18594B C o n t r o l l e rM o d e l #8: 1 8 5 9 6 B A u t o - s a m p l e r
S e r i a l #6:S e r i a l #7:S e r i a l #8:

( 1 ) H e w l e t t - P a c k a r d Model 5890, Ser i e s I I G CAcce s s o r i e s : Dual Elec tron Capture DetectorsH P 7 6 7 3 A u t o - i n j e c t o r and samplerN e l s o n Box and Cab l e sDate o f Purchase: 0 1 / 1 5 / 9 2

n

M o d e lM o d e lM o d e lM o d e lM o d e lM o d e lM o d e lM o d e l

#1:#2:#3:#4:#5:#6:#7:
#8:

M o d e l 5890 S e r i e s II GCDual E C D ' s18593B A u t o - i n j e c t o r18593B A u t o - i n j e c t o rN e l s o n Box and C a b l e sH H P 3 3 9 6 B I n t e g r a t o r18594B C o n t r o l l e r1 8 5 9 6 B A u t o - s a m p l e r

S e r i a lS e r i a lS e r i a lS e r i a lS e r i a lS e r i a lS e r i a lS e r i a l

#1:#2:#3:#4:#5:#6:#7:#8:

2841A11516
2 9 4 1 A 2 0 5 1 3
2 9 4 2 A 2 0 5 6 8

3 2 0 3 A 4 1 7 8 6F 3 3 2 3 / F 3 3 2 5
3 2 1 8 A 3 0 6 1 4
3 2 1 8 A 3 0 6 1 7
2135574867
3 1 3 1 P 3 1 8 5 9
3 2 1 8 A 2 8 4 8 6
3 2 1 8 A 3 9 4 6 6

( 1 ) H e w l e t t - P a c k a r d M o d e l 5890, Ser i e s I I G CA c c e s s o r i e s : O . I . M o d e l 4430 Pho to i on i za t i on DetectorO . I . M o d e l 4420 E l e c t r o l y t i c C o n d u c t i v i t y DetectorO . I . M o d e l M P M - 1 6 A u t o - s a m p l e r with heaterc o n t r o l l e r and j a c k e t sN e l s o n Box and Cabl e sO.I. M o d e l 4460A Purge and T r a p Conce tratorDate o f Purchase: 0 9 / 1 5 / 9 1M o d e l #1: M o d e l 5890 S e r i e s II GCM o d e l # 2 : M o d e l 4430 P I DM o d e l #3: M o d e l 4420 ELCD S e r i a l #3:M o d e l #4: M o d e l 4460A Purge and T r a p S e r i a l #4;M o d e l # 5 : M o d e l MPM-16 A u t o - s a m l p e r S e r i a l # 5 ;M o d e l #6: N e l s o n Box and Cab l e sM o d e l # 7 : M o d e l M H C - 1 6 H e a t e r C o n t r l .

S e r i a l #1:S e r i a l #2:

S e r i a l #6:S e r i a l #7:

3 1 2 6 A 3 6 9 5 8
91-1064
91-472
13089-1055
91-350
1 2 2 7 5 7 3 9 7 4
91-137
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( 1 ) H e w l e t t - P a c k a r d M o d e l 5890, S e r i e s I I , G CAcces sor i e s: O . I . M o d e l 4430 P h o t o i o n i z a t i o n DetectorO . I . M o d e l 4420 E l e c t r o l y t i c C o n d u c t i v i t y Det.O . I . Mode l MPM-16 A u t o s a m p l e r with heatercontrol l er and ja ck e t sN e l s o n Box and Cab l e sO.I. M o d e l 4460A Purge and T r a p ConcentratorDate o f Purchase: 0 5 / 2 6 / 8 9M o d e l #1: M o d e l 5890 S e r i e s II GCM o d e l #2: M o d e l 4430 PIDM o d e l #3: Mode l 4420 ELCDM o d e l #4: M o d e l MPM-16 A u t o s a m p l e rM o d e l #5: M o d e l 4460A Purge and T r a pM o d e l #6: N e l s o n Box and Cabl e sM o d e l #7: M o d e l M H C - 1 6 H e a t e r C o n t r l .

S e r i a l #1:S e r i a l #2:S e r i a l #3:S e r i a l #4:S e r i a l #5:S e r i a l #6:S e r i a l #7:

2 9 2 1 A 2 4 1 1 589-327
89-966
89-084B
8 9 - 4 5 7 F
924957138189-029

( 1 ) H e w l e t t - P a c k a r d M o d e l 5890, S e r i e s I I , G CAcce s s or i e s : O . I . M o d e l 4430 P h o t o i o n i z a t i o n DetectorO . I . M o d e l 4420 E l e c t r o l y t i c C o n d u c t i v i t y Det.O . I . M o d e l 4460A Purge a n d T r a p ConcentratorO . I . M o d e l MPM-16 A u t o s a m p l e rN e l s o n Box and C a b l e sDate o f Purchase: 0 6 / 2 6 / 8 9M o d e l #1: M o d e l 5890, S e r i e s II GCM o d e l #2: M o d e l 4430 PIDM o d e l #3: M o d e l 4420 ELCDM o d e l #4: Mode l 4460A Purge and T r a pM o d e l #5: Mode l MPM-16 A u t o s a m p l e rM o d e l #6: N e l s o n Box and C a b l e sM o d e l #7: Model M H C - 1 6 H e a t e r C o n t r l .

S e r i a l #1:S e r i a l #2:S e r i a l #3:S e r i a l #4:S e r i a l #5:S e r i a l #6:S e r i a l #7:

2 9 2 1 A 2 4 1 1 7
89-326
89-967
8 9 - 4 5 2 F
89-082B
9 2 4 9 5 7 1 3 8 3
90-064

( 1 ) H e w l e t t - P a c k a r d M o d e l 5890, S e r i e s I I G CAcces sor i e s: Dual F l a m e l o n i z a t i o n DetectorsH P 7673 A u t o - i n j e c t o r / A u t o - s a m p l e r ( D u a l )H P 3 3 9 6 A I n t e g r a t o rDate o f Purchase: 1 1 / 0 1 / 9 1
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M o d e l #1: M o d e l 5890 S e r i e s II GC S e r i a l #1:M o d e l # 2 : F I D Detectors ( Q T Y 2 ) S e r i a l # 2 :M o d e l #3: 18593B A u t o - i n j e c t o r S e r i a l #3:M o d e l #4: 18593B A u t o - i n j e c t o r S e r i s l #4:M o d e l #5: 18594B C o n t r o l l e r S e r i a l #5:M o d e l #6: 3 3 9 6 A I n t e g r a t o r S e r i a l #6:M o d e l #7: 3392 Ser i e s II I n t e g r a t o r S e r i a l #7:M o d e l #8: 18596B A u t o - s a m p l e r S e r i a l #8:

3 1 4 0 A 3 7 9 6 3
N A
3 1 2 0 A 2 7 9 7 1
3 1 2 0 3 2 7 9 6 8
3138326785
2 8 4 1 A 0 5 9 7 23112P28048
3 1 3 7 A 2 6 2 9 1

( 1 ) H e w l e t t - P a c k a r d Mode l 5890, S e r i e s I I G CAcce s s or i e s : Dual F l a m e l o n i z a t i o n DetectorsH P 7673 A u t o - i n j e c t o r / A u t o - s a m p l e r ( D u a l )H P 3396B S e r i e s I I I n t e g r a t o rDate o f Purchase: 0 1 / 0 5 / 9 2Model #1: Mode l 5890 S e r i e s II GCM o d e l # 2 : F I D Detectors ( Q T Y 2 )M o d e l #3: 18593B A u t o - i n j e c t o rM o d e l #4: 18593B A u t o - i n j e c t o rM o d e l #5: 18594B C o n t r o l l e rM o d l e # 6 : 3 3 9 6 B S e r i e s I I I n t e g r a t o rM o d e l #7: 18596B A u t o - s a m p l e r

S e r i a l #1:S e r i a l #2:S e r i a l #3:S e r i a l #4:S e r i a l #5:S e r i a l #6:S e r i a l #7:

3 2 0 3 A 4 1 7 8 7
N A3 2 1 8 A 3 0 5 9 5
3 2 1 8 A 3 0 5 9 2
3 2 1 6 A 2 8 4 0 1
3131P31800
3 2 1 8 A 2 8 4 6 0

( 2 ) I B M P S / 2 M o d e l 7 0 C L P Dats S t s t i o n sAcces sor i e s : Printer sD3te o f Purchase: 0 8 / 3 1 / 8 9M o d e l #1: M o d e l 70 Data S t a t i o nM o d e l #2: M o d e l 70 Data S t a t i o nM o d e l #3: M o d e l 70 DAta S t a t i o nM o d e l #4: M o d e l F X - 1 0 5 0 Epson PrinterM o d e l #5: M o d e l F X - 1 0 5 0 Epson PrinterM o d e l #6: M o d e l F X - 1 0 5 0 Epson PrinterM o d e l #7: Mode l 70 Data S t a t i o nM o d e l #8: Mode l F X - 1 0 5 0 Epson PRinter

Instrument C o n t r o l l e r s

S e r i a l #1:S e r i a l #2:S e r i a l #3:S e r i a l #4:S e r i a l #5:S e r i a l #6:S e r i a l #7:S e r i a l #8:

237154577
2 3 7 1 5 3 9 8 272-07039076
OE11039135
OE10037550
OE10027343
2 3 7 1 4 4 3 5 5
OE11191519

S p e c t r o s c o p y
( 1 ) A R L Mode l 3560 S i m u l t a n e o u s I n d u c t i v e l y C o u p l e d P l a s m a( I C P - 0 0 1 )
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Acce s s or i e s : AIM 101 A u t o s a m p l e rARL U l t r a s o n i c N e b u l i z e rDeltac Line Condi t ionerDate o f Purchase: 0 9 / 0 1 / 8 9
M o d e l #1: ARL 3560 ICPM o d e l #2: AIM 101 A u t o s a m p l e rM o d e l #3: ARL U l t r a s o n i c N e b u l i z e rM o d e l #4: Del ta c Line Cond i t i on er

S e r i a l #1:S e r i a l #2:S e r i a l #3:S e r i a l #4:
5 3 9 2165
138
054805

F
( 1 ) A R L M o d e l 3410 Sequent ia l I n d u c t i v e l y C o u p l e d Plasma( I C P - 0 0 2 )Accessories: AIM 101 Auto- samplerU S N U l t r a s o n i c N e b u l i z e rDel tac Line Cond i t i onerModel 30-286 I B M P / S 2 Data S t a t i o nwith Moni tor and PrinterDate o f Purchase: 0 8 / 2 0 / 9 2p*-*

f£-..*̂ --

M o d e l #1M o d e l 12M o d e l #3M o d e l #4M o d e l #5M o d e l #6M o d e l #7:

ARL M o d e l 3410 Seq. ICPAIM 101 A u t o - s a m p l e rU S N U l t r a . N e b u l i z e rDel ta c Line C o n d i t i o n e r
Model 30-286 I B M P / S 2 D . S .I B M M o n i t o rIBM Pro-Printer

S e r i a l #1:S e r i a l #2:S e r i a l #3:S e r i a l #4:Seria l #5:S e r i a l #6:S e r i a l #7:

1198367
138
0 5 5 5 2 4
23-7738839
72-0708526
11-3523181

( 1 ) Perkin Elmer 5100Z G r a p h i t e Furnace Atomic A b s o r p t i o nS p e c t r o p h o t o m e t e r ( G F A A - 0 0 1 )Acce s s or i e s : A S - 6 0 A u t o s a m p l e rEDL Power S u p p l yLauda Recircu la torDate o f Purchase: 0 5 / 0 1 / 8 9M o d e l #1: 5100 PC S p e c t r o p h o t o m e t e r S e r i a l #1: 133081M o d e l #2: Zeeman 5100 S e r i a l #2: 6583M o d e l #3: HGA 600 S e r i a l #3: 5003M o d e l #4: A S - 6 0 A u t o s a m p l e r S e r i a l #4: 7591M o d e l #5: EDL Power S u p p l y S e r i a l #5: 134356M o d e l #6: Lauda Recirculator S e r i a l #6: L04006
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?—"-i (1) Perkin Elmer 5100Z G r a p h i t e Furnace Atomi c A b s o r p t i o nS p e c t r o p h o t o m e t e r ( G F A A - 0 0 2 )Acces sor i e s: A S - 6 0 A u t o s a m p l e rjr; EDL Power S u p p l yLauda RecirculatorDate o f Purchase: 0 5 / 0 1 / 8 9« M o d e l #1: 5100 PC S p e c t r o p h o t o m e t e r S e r i a l #1: 135745-*"; M o d e l #2: Zeeman 5100 S e r i a l #2: 6664• M o d e l #3: HGA 600 S e r i a l #3: 5076M o d e l #4: A S - 6 0 A u t o s a m p l e r S e r i a l #4: 7385_£? M o d e l #5: EDL Power S u p p l y S e r i a l #5: 134165M o d e l #6: Lauda Recirculator S e r i a l #6: K 2 1 0 0 8
f " ( 1 ) Perkin Elmer Mode l 1100B A t o m i c A b s o r p t i o n S p e c t r o p h o t o m e t e r; ( A A S - 0 0 1 )Date o f Purchase: 0 5 / 0 1 / 8 9J-! M o d e l #1: PE M o d e l 1100B AA S e r i a l #1: 136268

J p ( 1 ) Buck H g A n a l y z e r:; Acce s sor i e s: P l o t t e rDate o f Purchase: 0 2 / 0 9 / 9 0y. M o d e l #1: Hg A n a l y z e r S e r i a l #1: 081-*• M o d e l #2: P l o t t e r S e r i a l #2: 34404

J? (1) Buck IR A n a l y z e r ( in Organic P r e p )Date o f Purchase: 0 2 / 0 9 / 9 0Model #1: Buck IR A n a l y z e r S e r i a l #1: 031
JL~

( 1 ) S T 6 9 0 V i s i b l e Photometer
r Date of Purchase: 0 8 / 0 1 / 8 9-*- M o d e l #1: ST 690 V i s i b l e Photometer S e r i a l #1: 011290

f ( 1 ) Erdco Rapid T e s t e rl Date of Purchase: 0 9 / 2 9 / 9 0
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M o d e l #1: M o d e l RT-01 F l a s h p o i n t T e s t e r S e r i a l #1: 1357

( 4 ) T h e r m o l y n e H o t P l a t e s with RemoteDate o f Purchase: 1 1 / 1 0 / 8 9M o d e l #2200 H o t P l a t e

( 1 ) C M S D i g i t a l C o n d u c t i v i t y MeterDate o f Purchase: 1 1 / 1 0 / 8 9M o d e l # S e r i a l #1: 023228

(1) Lauda RMT RecirculatorDate o f Purchase: 0 9 / 1 2 / 8 9M o d e l t RMP 6 S e r i a l #: L07033

( 1 ) Equatherm H o t W a t e r BathDate o f Purchase: 0 1 / 1 5 / 9 1
M o d e l #273-807 S e r i a l #: 0391-0781

( 1 ) Prec i s i on S h a k i n g W a t e r BathDate o f Purchase: 1 1 / 1 0 / 8 9M o d e l #50 S e r i a l #: 31AX-10

( 1 ) S c i e n t i f i c Product s T e m p c o n OvenDate o f Purchase: 0 1 / 5 / 9 2
M o d e l I N 8 6 2 0 - 1 3 A S e r i a l #: 0292-1092

( 1 ) H a a J c e 1000 K R Y O - T h e r m a lDate o f Purchase: 0 5 / 0 5 / 9 1M o d e l / K R Y O - 1 0 0 0 S e r i a l #: 895193

( 1 ) I B M P S / 2 Mode l 5 0 Z Instrument C o n t r o l l e r ( G F A A - 0 0 1 )Date o f Purchase: 0 8 / 3 1 / 8 9
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M o d e l #1: M o d e l 50Z S e r i a l #1:M o d e l - # 2 : I B M Moni tor S e r i a l # 2 :M o d e l #3: Epson E X 8 0 0 Printer S e r i a l #3:M o d e l #4: T r i p p - L i t e Power C o n d i t i o n e r S e r i a l #4:

72-7627409
72-0714399
O O N 0 0 0 3 9 6 1
L C 1 2 0 0 A

( 1 ) I B M P S / 2 M o d e l 5 0 Z Instrument C o n t r o l l e r ( G F A A - 0 0 2 )Date o f Purchase: 0 8 / 3 1 / 8 9M o d e l #1: Mode l 50Z S e r i a l #1:M o d e l #2: IBM Moni t or S e r i a l #2:Mode l #3: Epson EX800 Printer S e r i a l #3:M o d e l #4: T r i p p L i t e Power C o n d i t i o n e r S e r i a l #4:

23-7695514
2 3 - T G 2 7 4
O O N 0 0 0 9 8 7 7
L C 1 2 0 0 A

_ J F f

( 1 ) I B M P S / 2 M o d e l 30-286 Instrument C o n t r o l l e r ( I C P - 0 0 1 )Date of Purchase:M o d e l #1: Mode l 30-286 S e r i a l #1: 23-7738300M o d e l #2: IBM Monitor S e r i a l #2: 2 3 - G N 5 8 9M o d e l #3: IBM Propr in t e r II S e r i a l #3: 113490851

O R G A N I C - P R E P
( 1 ) A B C G e l Permeation C l e a n u pAcces sor ie s: UV DetectorDate o f Purchase: 0 1 / 1 8 / 9 0 - 0 1 / 0 5 / 9 2M o d e l #1: G P C - 1 0 0 2 BM o d e l #2: UV Detector - 0106-0000M o d e l #3: Chart RecorderMode l #4: GPC S y s t e m 1000M o d e l #5: UVD D e t e c t o r / U V D 1000Model #6: Chart Recorder

S e r i a l #1:S e r i a l #2:S e r i a l #3:S e r i a l #4:S e r i a l #5:S e r i a l #6:

796B-19900456
2 3 2 1 3 3
9 1 2 4 - S I
5039
1136

( 1 ) Organomation N i t r o g e n EvaporatorDate o f Purchase: 1 0 / 2 4 / 8 9M o d e l #1: N i t r o g e n Evaporator 111 S e r i a l #1: 8827
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( 3 ) Zymark - T u r b o - V a p automated evaporatorsDate o f Purchase: 1 0 / 2 4 / 8 9Model i l l T u r b o - V a p Z W 6 4 0 - 3 S e r i a l #1: 04222M o d e l #2: T u r b o - V a p Z W 6 4 0 - 3 S e r i a l #2: 04402M o d e l #3: T u r b o - V a p Z W 6 4 0 R - S S e r i a l #3: 04558

( 2 4 ) Continuous Liqu id-Liqu id ExtractorsDate o f Purchase: 1 0 / 2 7 / 8 9Model i l l N / A S e r i a l # 1 : N / A

( 2 ) H e a t S y s t e m s U l t r a s o n i c s Soni ca t or sAcce s sor i e s: S o u n d p r o o f enclosuresDate o f Purchase: 1 0 / 2 4 / 8 9Model #1: S o n i c a t o r W - 3 8 5 S e r i a l #1: G 9 5 4 8M o d e l #2: S o n i c a t o r X 0 2 0 2 0 S e r i a l #2: G1079M o d e l #3: S o n i c a t o r 475 S e r i a l #3: V 4 0 3 7M o d e l # 4 : Son-a-box Sound M u f f l e r S e r i a l # 4 : N / AM o d e l # 5 : Son-a-box Sound M u f f l e r S e r i a l # 5 : N / AM o d e l # 6 : Son-a-box Sound M u f f l e r S e r i a l # 6 : N / A

(1) Lars Lande 10-place Rotary ExtractorDate o f Purchase: 1 0 / 2 4 / 8 9M o d e l #1: 10-Place Rotary Extractor S e r i a l #1: 1109M o d e l #2: 10-Place Rotary Extractor S e r i a l #2: 9390

( 1 ) T h e r m o l y n e H o t P l a t e 2200Date of Purchase: 1 0 / 1 5 / 9 1
M o d e l I H P A 2 2 3 5 M S e r i a l #: 237910793914

( 1 ) Corning H o t p l a t eDate o f Purchase: 1 0 / 1 5 / 9 0Model i PC-500 S e r i a l #: L R 3 3 4 9 1

( 1 ) M i l l i p o r e Pressure F i l t r a t i o n Unit



-J!
L E N L Generic QA P l a nS e c t i o n N o . I SRevision: No. 3Date: 0 9 / 0 8 / 9 2Page 14 of 20

Date of Purchase:M o d e l # NA 0 1 / 1 5 / 9 1 S e r i a l #: NA

( 1 0 ) Lars Lande Zero H e a d s p a c e ExtractorsDate o f Purchase: 0 5 / 0 2 / 9 0M o d e l # 1 : N / A S e r i a l # 1 : N / A

( 1 ) M i l l i p o r e Ul t ra-Pure W a t e r S y s t e mAccessorie s: Cont inental Deonized Water S y s t e mDate o f Purchase: 1 0 / 2 4 / 8 9M o d e l i l l M i l l i - Q - S y s t e m S e r i a l i l l 10837-C

; (1) Equatherm Oven - 900 wattsDate o f Purchase: 1 0 / 2 7 / 8 9M o d e l #1: Equatherm Oven - 900 watts S e r i a l #1: 0989-0679

_r

(3) Equatherm Ovens - 600 wattsDate o f Purchase: 1 0 / 2 7 / 8 9M o d e l #1: Equatherm Oven - 600 wattsM o d e l #2: Equatherm Oven - 600 wattsM o d e l #3: Equatherm Oven - 600 watts

( 2 ) T a b l e t o p C e n t r i f u g eDate o f Purchase: 0 5 / 0 2 / 9 0M o d e l # 1 : I E C H N - S 2M o d e l # 2 : I E C H N - S 2

S e r i a l #1:S e r i a l #2:S e r i a l #3:

S e r i a l #1:S e r i a l #2:

0489-1328
0489-1333
0489-0486

2 3 5 5 1 9 0 2 9
2 3 5 5 2 0 4 4 9

(1) Microwave OvenDate o f Purchase: 1 1 / 0 8 / 8 9Mode l #1: Microwave Oven S e r i a l # 1 : N / A

( 1 ) RecirculatorDate o f Purchase: 0 6 / 0 1 / 9 0Mode l 11: Lauda 001-6166 S e r i a l #1: 895193
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( 1 ) Orion S A 7 2 0 p H / I S E A n a l y z e rDate o f Purchase: 1 0 / 2 4 / 8 9M o d e l # 1 : S A T 2 0 p H / I S E A n a l y z e r S e r i a l #1: T T 1 2 1 A

( 1 ) W a l k - i n C o o l e r , l o c k i n g , 1 4 ' x 8 ' x 7 'Date o f Purchase: 0 9 / 1 9 / 8 9M o d e l #1: W a l k - i n C o o l e r , locking S e r i a l #1: N / A

( 1 ) Ohaus E4000D T o p - l o a d i n g BalanceDate o f Purchase: 1 0 / 2 4 / 8 9M o d e l #1: Ohaus E4000D Balance S e r i a l 1851

( 1 ) Ohaus G A 2 0 0 A n a l y t i c a l BalanceDate o f Purchase: 1 0 / 2 4 / 8 9M o d e l #1: G A 2 0 0 A n a l y t i c a l Balance S e r i a l #1: 1238

( 1 ) Ohaus G T 2 1 0 T o p - L o a d i n g BalanceDate o f Purchase: 1 0 / 2 4 / 8 9M o d e l #1: G T 2 1 0 S e r i a l #1: 1415

( 1 ) Ohaus G T 4 8 0 0 T o p - L o a d i n g BalanceDate o f Purchase: 1 0 / 2 4 / 8 9M o d e l #1: G T 4 8 0 0 S e r i a l #1: 1549

( 2 ) Ohaus E120 T o p - L o a d i n g BalanceDate o f Purchase: 1 0 / 2 4 / 8 9M o d e l #1: E-120 Top L o a d i n g BalanceM o d e l #2: E-120 Top L o a d i n g Balance( 4 ) C a p t a i r Duct le s s Fume H o o d s - 4 'Date o f Purchase: 0 8 / 2 3 / 8 9M o d e l # 1 : D u c t l e s s Fume H o o d - 4 'M o d e l #2: D u c t l e s s Fume H o o d - 4 'M o d e l # 3 : D u c t l e s s Fume H o o d - 4 '

S e r i a l #1:S e r i a l #2:

S e r i a l #1;S e r i a l #2:S e r i a l #3:

1664
1853

19901
18391
19849
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M o d e l #4: Duc t l e s s Fume H o o d - 4 ' S e r i a l #4: 23197

I

( 7 ) Labconco 8 ' FumeDate of Purchase:M o d e lM o d e lM o d e lM o d e lM o d e lM o d e lModel

#!•:#2:#3:#4:#5:#6:#7:

LabconcoLabconcoLabconcoLabconcoLabconcoLabconcoLabconco

H o o d s with
0 8 / 2 9 / 8 98 '
8 '
8 '
8 '
8 '
8 '
8 '

FumeFumeFumeFumeFumeFumeFume

H o o dH o o dH o o dHoodH o o dH o o dH o o d

i-up Air

( 1 ) T h e r m o l y n e Furnace 6000Date o f Purchase: 1 0 / 2 7 / 8 9Model #6000 Furnace

S e r i a l #1:S e r i a l #2:S e r i a l #3:S e r i a l #4:S e r i a l # 5 ;S e r i a l #6:S e r i a l #7:

2 0 3 5 2 8203527
203526
203524
203525
2 0 3 5 2 3
203521

S e r i a l #: 5 3 9 0 0 5 7 9

J R ( 1 ) L a b l i n e Furnace 15000Date o f Purchase: 1 0 / 1 5 / 9 0M o d e l #15000 S e r i a l #: 490103

( 2 ) S c i e n t i f c Product s T e m p c o n Ovens900 W a t t sDate o f Purchase: 0 9 / 1 5 / 9 1M o d e l #1: NAModel #2: NA S e r i a l #1:S e r i a l #2: 0891-0110
0891-0115

( 1 ) S a r t o r i u s H 1 6 0 T o p - L o a d i n g BalanceDate o f Purchase: 0 5 / 1 5 / 9 1M o d e l # H160 S e r i a l # 39120117

( 2 ) Sar t or iu s L C 4 2 0 0 5 T o p - L o a d i n g BalanceDate o f Purchase: 0 2 / 0 2 / 9 1M o d e l #1: L C 4 2 0 0 5 S e r i a l #1:M o d e l #2: L C 4 2 0 0 5 S e r i a l #2:
40070075
40070055
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( 1 ) N e s l a b C o o l f l o wDate o f Purchase: 0 1 / 0 5 / 9 2M o d e l # H X - 3 0 0 S e r i a l #: 92BML09160-1
( 1 ) Corning S t i r r e r / H o t p l a t eDate o f Purchase: 0 1 / 1 5 / 9 0M o d e l # P C - 3 2 0 S e r i a l #: LR-33491

( 1 ) Lab-Line M u l t i - M a g n e s t i rDate o f Purchase: 1 1 / 2 0 / 9 0M o d e l # 1278 S e r i a l #: 0991

C o m p u t e r s
( 1 ) I B M M o d e l 8 0 F i l e Server , Data ArchivesAcces sorie s: I r w i n 80 Mbyte T a p e Backup S y s t e mDate o f Purchase: 1 0 / 1 9 / 8 9M o d e l #1: M o d e l 80 F i l e Server S e r i a l #1:M o d e l #2: I r w i n T a p e Backup S y s t e m S e r i a l #2: 7 2 6 0 6 8 6 9 6

N / A

( 1 ) I B M T o k e n Ring N e t w o r k , 3 2 N e t w o r k N o d e sAcces sor i e s:Date o f Purchase: 0 8 / 3 1 / 8 9M o d e l #1: N/A S e r i a l #1: N / A

( 1 4 ) I B M P S / 2 Mode l 7 0 C L P Data S t a t i o n sAcces sorie s:Date of Purchase:M o d e l #1: M o d e lM o d e l #2: ModelM o d e l #3: Mode lM o d e l 14: M o d e lM o d e l 15: M o d e lM o d e l #6: M o d e l

1 0 / 1 9 / 8 970 CLP Data St.70 CLP Data St.
70 CLP Data St.70 Data Mgmt.70 Data Mgmt.70 Data Mgmt .

S e r i a l #1:S e r i a l #2:S e r i a l #3:S e r i a l #4:S e r i a l #5:S e r i a l #6:

23-7153977
23-7153666
23-7144355
2 3 - K A X P V
2 3 - K A X M C
2 3 - K A X M D



J
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M o d e l #7:M o d e l - #8:M o d e l #9:M o d e l #10:M o d e l #11:M o d e l #12:M o d e l #13:M o d e l #14:

M o d e l 70 CLP Data St.
Model 70 CLP Data St.
M o d e l 70 -386 TPHM o d e l 70-386 Pest .
Model 70-CLP Data S t .Model 7 0 - M I SM o d e l 70-Inorgani c sModel 70-386 Pes t .

( 2 ) I B M P / S 2 M o d e l 5 0 I n o r g a n i c sAcces sorie s: -Date o f Purchase: 1 0 / 1 9 / 8 9M o d e l #1: Mode l 50Z I n o r g a n i c sM o d e l #2: Model 50 I n o r g a n i c s
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S e r i a lS e r i a lS e r i a lS e r i a lS e r i a lS e r i a lS e r i a lS e r i a l

#7:#8:#9:#10:#11:#12:#13:#14:

S e r i a l # l:S e r i a l #2:

2 3 - K A X M L
2 3 - K A X M P
2 3 - A V Z Z 3
2 3 - X F L 2 1
2 3 - K A X Y H
23-8094394
2 3 - K D Z W D
23-7154577

72-7627409
2 3 - 7 6 9 5 5 1 4

( 5 ) I B M P S / 2 Mode l 30-286 Data S t a t i o n sAcces sor i e s:Date o f Purchase: 1 0 / 1 9 / 8 9
M o d e l #1: M o d e l 30-286
M o d e l #2: M o d e l 30-286M o d e l #3: Mode l 30-2.86M o d e l #4: M o d e l 30-286M o d e l #5: M o d e l 30-286M o d e l #6: M o d e l 30 Recep t i oni s t

S e r i a l #1:S e r i a l #2:S e r i a l #3:S e r i a l #4:S e r i a l #5:S e r i a l #6:

23-7507547
23-7504724
23-7504180
23-7507186
23-7504096
23-7738300

( 3 ) A L R 3 8 6 / 3 3Acces sorie s:Date o f Purchase: 0 4 / 1 6 / 9 1
M o d e l #1: 3 8 6 / 3 3 - 1 0 1
M o d e l #2: 3 8 6 / 3 3 - 1 0 1
M o d e l #3: ECM-14396

S e r i a l #1:S e r i a l #2:S e r i a l #3:
0231385
0244109
98470195

( 7 ) Epson F X 1 0 5 0Acces sor i e s:Date of Purchase:M o d e l #1: F X 1 0 5 0 1 0 / 1 9 / 8 9 S e r i a l #1: OE10054458
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M o d e l 12:M o d e l #3:M o d e l #4:M o d e l #5:M o d e l #6:M o d e l #7:

F X 1 0 5 0F X 1 0 5 0
F X 1 0 5 0
F X 1 0 5 0
F X 1 0 5 0
F X 1 0 5 0

S e r i a l #2:S e r i a l #3:S e r i a l #4:S e r i a l #5:S e r i a l #6:S e r i a l #7:

OE10025824
OE10037550
OOOOO32873
OE11300909
OE11371613
OE10027343

( 3 ) H e w l e t t - P a c k a r d L a s e r J e tAcce s sor i e s: #1 512K RAM Expans i onDate o f Purchase: 1 0 / 1 9 / 8 9M o d e l # 1 : H P L a s e r J e t I I DM o d e l # 2 : H P L a s e r J e t I IM o d e l # 3 : H P L a s e r J e t I I D
S e r i a l #1:S e r i a l #2:S e r i a l #3:

2 9 1 4 A 0 4 9 2 6
2914A88408
2 8 3 0 J 1 9 3 8 7

( 3 ) I B M Laserpr in t erAcce s s or i e s :Date o f Purchase: 0 4 / 2 5 / 9 1M o d e l #1: Laser Print er E ( 4 0 1 9 )M o d e l #2: Laser Printer E ( 4 0 1 9 )M o d e l #3: Laser Printer E ( 4 0 1 9 )
S e r i a l #1:S e r i a l #2:S e r i a l #3:

1 1 - Y N 8 0 11 1 - Y P 2 6 1
11-ZR115

( 1 ) Labworks Data T r a c k i n g S y s t e m ( L I M S ) f r o m A n a l y t i c a lA u t o m a t i o n S p e c i a l i s t sAcces sor i e s : QA A n a l y s t f r o m Northwes t A n a l y t i c a lDate o f Purchase: 0 8 / 3 1 / 8 9M o d e l #1: Labworks Ver. 2.95 (LIMS) S e r i a l #1: 89285156M o d e l #2: QA A n a l y s t Ver. 3.12 S e r i a l #2: Q H 8 7 4 7 3 6

( 1 ) Smartware I I f r o m I n f o r m i xAcce s sor i e s: PC-LAN 12 N o d e LAN-PAKDate o f Purchase: 0 8 / 3 1 / 8 9M o d e l #1: Smartware II Ver s i on 1.02M o d e l #2: P C - L A N LAN-PAK S e r i a l #1:S e r i a l 12: L X 0 3 0 6 1 6 8
N / A

( 1 ) W a r d S c i e n t i f i c C L P S o f t w a r e Ver. 2.36Acces sor i e s:
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Date o f Purchase: 1 2 / 3 0 / 8 9M o d e l #1: CLP S o f t w a r e Ver. 2.36 S e r i a l #1: 8305

(1) EPA EMSL-CINN Organic CLP S o f t w a r e Ver. 10.5Acces sor i e s:Date of Purchase: P u b l i c DomainM o d e l # EMSL-CINN Ver. 10.5 S e r i a l #: NA

r.



jn

LENL Generic QA P l a nA p p e n d i x ARevision: No. 2
Date: 0 9 / 0 8 / 9 2Page 1 of 6

A P P E N D I X A
M A I N T E N A N C E O F I N T R A - L A B O R A T O R Y C U S T O D Y



J. • • .
r LENL Generic QA P l a nA p p e n d i x AJ p j Revision: N o . 21 Date: 0 9 / 0 8 / 9 2Page 2 of 6
1

M A I N T E N A N C E O F I N T R A - L A B O R A T O R Y S A M P L E C U S T O D Yr
1.0 G E N E R A Lr~-1- 1.1 INTRODUCTION

r T h i s s ec t ion d i c t a t e s all procedures to maintain and document
* s a m p l e and sub sample custody and security at the Law

P Environmental - N a t i o n a l Laboratorie s Pensacola Branch.

L I N T R A - L A B O R A T O R Y S A M P L E C U S T O D Y PROCEDURES

J| 1. All s a m p l e s are received, checked, and logged into thei l abora tory system by the S a m p l e Cus t od ian in accordance withS O P : "General Laboratory Operat ions ," section " S a m p l ep Rece ip t and L o g - I n " . The SOP manual is located in the Q A / Q Co f f i c e .
2. W h e n s a m p l e s are not undergoing m a n i p u l a t i o n ( p r e p a r a t i o n ,1 s u b s a m p l i n g , a n a l y s i s , e t c . ) , they must be maintainede x c l u s i v e l y under lock in the storage areas i d e n t i f i e dbelow.

S a m p l e T y p e S a m p l e Locat ion
r M e t a l s in W a t e r pH < 2 W a l k - i n R e f r i g e r a t o r*- M e t a l s in Sed imen t W a l k - i n R e f r i g e r a t o rCyanid e in W a t e r pH > 12 W a l k - i n R e f r i g e r a t o rC y a n i d e in Sed imen t W a l k - i n R e f r i g e r a t o rJ L S u b s a m p l e s Diges ted f o r M e t a l s S a m p l e S t o r a g e Area

3. S a m p l e s must be checked out of s torage areas f r o m S M / C orJh- s a m p l e cu s t od ians only . All check-outs w i l l b e documentedby the S M / C or s ampl e custodians on the I n o g / O r g . Check OutF o r m s ( E x h i b i t s Al and A 2 ) . Each se t o f s a m p l e s checked out^ for a m a n i p u l a t i o n cons t i tu t e a p r e - e s t a b l i s h e d a n a l y t i c a l— batch. All d u p l i c a t e s and sp ike s produced by the analys tw i l l become part of the batch and w i l l be a p p e n d e d to the
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checked out batch l i s t on the back of the I n o r g / O r g . CheckOut Form. Once an a n a l y t i c a l batch is e s t a b l i s h e d , it s ha l lbe processed as a unit for all subsequent p r e p a r a t i o n s ,t e s t i n g , and analyse s .
a. The s a m p l e s are contained on the s a m p l e case,
b. The sampl e s are of the same matr ix ,
c. The s a m p l e s have the same a n a l y t i c a l requirements,
d. The s a m p l e s are all received within a f i v e day p er i od .

L e. The number of s ampl e s does not exceed twenty.

(. 5. I n i t i a l l y , the non-manipulated sample s w i l l be checked outby the pr epara tory per sonnel . S u b s e q u e n t l y the originalsampl e w i l l be checked back in to the SM/C or the s a m p l er cus todians at the earliest p o s s i b l e time. N o r m a l l y , all^ s a m p l e s and subsample s wi l l be checked back into the SM/C ors ampl e cus todians at the end of each work per iod .
6. The S a m p l e Manager w i l l p r o p e r l y maintain the s igned cu s todyf o r m s at a l l times. The S a m p l e Manager w i l l keep theserecords for s a m p l e tracking p u r p o s e , i.e., in order todocument the l o ca t i on of all s a m p l e s and sub sampl e s at allt imes.
7. JThe S a m p l e Manager w i l l assure that all s ampl e s andsub sampl e s are checked in at the end of each work per iod .
8. The S a m p l e Manager w i l l maintain the s a m p l e s torage area andthe walk-in r e f r i g e r a t o r under the m a n a g e r ' s directsupervision or under lock at all times.
9. During normal work p e r i o d s , the cu s tody of s u b s a m p l e s anddige s t ed f i n a l s ar e t h e r e s p o n s i b i l i t y o f t h e d e p a t n n e n t ' ssupervisor and laboratory personnel that checked out thes a m p l e batches.
10. U p o n c o m p l e t i o n o f s a m p l e p r e p a r a t i o n , the d i g e s t e d f i n a l s
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w i l l be checked in with the S M / C or sampl e cu s tod ian inorder to assure sub sample and cha in-o f - cu s t ody i n t e g r i t yprior to analys i s .
11. The analyst w i l l checkout the batch of d ig e s t ed f i n a l s f r o m; the S M / C or s a m p l e cus todians in order to conduct therequired analyses . In order to p e r f o r m all requiredanalys e s the analyst w i l l not use more than thepredetermined dige s t volume for the analyses beingconducted. All sub sample s w i l l be returned to the S a m p l eC u s t o d i a n at the end of each work per iod. The analys t w i l lnot d i s p o s e of any subsample s . All s a m p l e t r a n s f e r s w i l l beJQ documented on the I n o r g / O r g . Check Out Form.
12. When all analyses and data reviews have been c o m p l e t e d andr: the s a m p l e re tent ion requirements have been met, the s ampl e sk w i l l be d i s po s ed of in accordance with SOP " H a z a r d o u sM a t e r i a l s H a n d l i n g 1 1 .
13. C o p i e s of all Intra-Lab Chain of Cus t ody Forms p e r t a i n i n g toeach case w i l l be submitted to the Management I n f o r m a t i o nS y s t e m s (MIS) Manager to be maintained in the a p p r o p r i a t ecase f i l e .

r.

r



O U T / C H E C K I N L E N L G e n e r i c Q A P l a nC U S T O D Y F O R M F O R I N O R G A N I C S A p p e n d i x A
D V 0 9 2 6 9 1 I N O R G A N I C C H E C K O U T FORM Rev i s i on: N o . 2L E N L - P e n s a c o l a , F L D a t e : 0 9 / 0 8 / 9 2r;?jir :5 of 6
C l i e n t : Case:
r ,ocat ion: C a l i b . R e f . F o r m I n i a t e d

s-s,
I J B e

•

a m p l e
Date

C f f i
T i m e

E C K E D OUT I
RemovalPurpose*

D-Dige!
T a k e nBy

s tate
Cust.A p p .

Y - Y e s
Date T i m e

C H E C K E I
ReturnBy

3 IN
cust.A p p .

N = N o
C o m p l e t eY / N - S / D

c

0
P R E P A R A T I O N A N A L Y S E S . D I S P O S I T I O NA - pH / % Mois ture G - ICP V - s torageB - ICP Dige s t i on H - GFAA W - ReturnC - GFAA D i g e s t i o n I - Hg-cv X - Consumed/D - Hg D i g e s t i o n J - CN D i s p o s a lE - S o l i d s K - S o l i d sL - R/C/IY - TCLP Extract - S V / M e t a l s Z - OTHER ( L i s t on Back)

M a t r i x :S a m p l e I D
/
/
/
/
/
/
/
/
/
/
/
/

S A M P L E S C O N S T I T TLevel:Analyse s R e q ' d ) # S a m p l e Con'S a m p l e I D
/
/
/
/
/
/
/
/
/
/
/
/

tainers:A n a l y s e s R e q ' d



. . -- _. „.—„,., ww±, ^li^v-Lx J.IH LENL G e n e r i c QA P l a n
J - C U S T O D Y F O R M F O R O R G A N I C S A p p e n d i x A

D V 0 9 2 6 9 1 O R G A N I C C H E C K O U T FORM Revi s i on: N o . 2L E N L - P e n s a c o l a , F L D a t e : 0 9 / 0 8 / 9 2
— — — — — — — — — — — — — p§6ir : 6 o f 6C l i e n t : Case:

nat ion: C a l i b . R e f . F o r m I n i a t e d
S = S a m p l e C H E C K E D O U T X=Extract

T y p eS / X

|

Date T i m e RemovalPurpose* TakenBy Gust.A p p .
Y = Y e s C H E C K E D I N N = N o

Date T i m e ReturnBy Cus t .A p p . C o m p l e t eY / N - S / X
* '

I
i

I

B.

L

P R E P A R A T I O NA - pH / % Mois tureB - Extract SV - TPHC - Extract SV - A c i d sD - Extract S V - B / N ' sE - Extract S V - B / N / A ' sF - Extract TRPHG - Extract P e s t / P C B sH - C l e a n - u p SVI - C l e a n - u p P e s t / P C B sJ - Extract - HPLCY - T C L P Extract - V O A ' s

* REMOVAL PURPOSEA N A L Y S E S D I S P O S I T I O NV - S t o r a g eW - ReturnX - Consumed/D i s p o s a l
K - ScreeningL - VOA - GCM - VOA - GC/MSN - VOA - TPHO - SV - G C / M SP - SV - TPHQ - P e s t / P C B - GCR - GC/MS C o n f i r m a t i o nT - HPLCU - TRPH Z - OTHER ( L i s t on Back)

i| M a t r i x :f S a m p l e I D
j /

-" /f e — — — — — — — — — — — — — - — — — — — — — — — — — —

^ 7

i /

/
t /

/

Level: # S a m p l e ConlAnaly s e s R e q ' d | | S a m p l e I D
/
/
/
/
/
/
/
/
/
/

:ainers:A n a l y s e s R e q ' d
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1.0 G E N E R A L
j - 1 .1 INTRODUCTION

L E N L - P e n s a c o l a has implemented a p o l i c y where all s a m p l e
I containers are d i s p o s a b l e . No sample container is ever
p reused. ( N o t e : An excep t ion is made for special g l a s s

and p l a s t i c c o m p o s i t i n g containers. T h e s e undergo a
f— rigorous c l ean ing d e p e n d i n g upon their construction and

u s e ) . S t o r a g e of bulk packages * of s ampl e containers is
in a non-contaminating environment. LENL pract i c e is to

p purchase p r e c a p p e d containers. If i t should become
necessary to purchase containers that are not p r e c a p p e d ,

£1 when a bu lk package is o p e n e d , any excess containers are
c a p p e d and p l a c e d in new p l a s t i c bags , and sealed to

| prevent contaminat ion during bulk storage. Bulk packages
,. of caps are treated in a s imi lar f a s h i o n .

LENL s e l e c t s s a m p l e container vendors with cons idera t ion
f o r t h e background concetration l ev e l s f o r p o t e n t i a l
a n a l y t e s of concern, consi s tency of container qua l i ty and
i n t e g r i t y o f p a c k a g i n g . N e w s h i p m e n t s / l o t s o f containers

F
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• are evaluated for background l eve l s through a series of
; QC checks. T h e s e QC checks embody re s idue , nu tr i en t ,
t m e t a l l i c , and organic scans encompas ing regulated
I p o l l u t a n t s . The re sul t s are recorded in the s a m p l e

container l og . Containers that have d i s c ernib l e l e v e l s of
I* ana ly t e s at the routine level are r e j e c t e d to p r e c l u d e
p any p o t e n t i a l c o n t a m i n a t i o n / a r t i f a c t prob l ems due to

l i m i t a t i o n s in the c leaning process.

y C o m e r c i a l l y cleaned containers may be employed p r o v i d i n g
p they meet the g u i d e l i n e s in 1.2. Commercial containers are

s t i l l s u b j e c t to QC checks s tated above. L E N L - P e n s a c o l a
| u t i l i z e s c ommerc ia l ly cleaned containers for cri t i cal

analyse s . It is not necessary that sampl e containers
|| undergo the f u l l c l eaning regime in each and every
p. instance. D e p e n d i n g upon background l ev e l s in the s a m p l eL containers , the usage of the d a t a , s a m p l e matr ix ,
f a n a l y t e ( s ) , and concentrations l ev e l s of concern, some

s t e p s can be reduced or e l i m i n a t e d . The e s tab l i shment ofe-..
fc; container requirements is made as part of the P r o j e c t
e~ Q u a l i t y Assurance P l a n (PQAP) .

I,
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1 . 2 CLEANING

I N O R G A N I C :
Gross -
Routine -
Trace
M E T A L S
Gross
Routine

Trace -

O R G A N I C S
Gross
Routine -

VGA

•

None
1)
1)

1)
1)

2 )
1)

2 )
3 )

Rinse
Rinse

Rinse
Rinse
a l l o w
Rinse
Rinse
a l l o w
Rinse
Rinse

I X
3X

I X
IX
to
2X
IX
to
2X
2X

with
with

with
with

T y p e I I
T y p e

T y p e
1+1

I I

I I
H N O 3

water
water

water
•

leach 30 minutes.
with
with

T y p e
1+1

I I
H N 0 3

water
,

leach 30 minutes.
with
with

1+1 HNO3.
T y p e I water.

None

1) Deterc lent : wash *

EXT

2) Rinse 3X with T y p e II water.
3) Dry 105DC for one hour.
1) Detergent wash.
2) Rinse 3X with T y p e II water.
3 ) Rinse 3 X with I s o p r o p a n o l ( P G )
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T r a c e
VOA - 1) Detergent wash.

2) Rinse 3X with type II water.
? 3) Dry at 105BC for one hour.

M 1.3 P R E S E R V A T I V E S :
I"5 1.3.1 Preservative Preparat ion:

S u l f u r i c Acid - 1+1 with T y p e water.
I N i t r i c Acid - 1+1 with T y p e I water.

H y d r o c h l o r i c A c i d - 1+1 with T y p e I water.
F̂» Sod ium H y d r o x i d e - ION (400 g / 1 ) T y p e I water.
p S o d i u m T h i o s u l f a t e - S o l i d added at normal%

rate, 75 mg N a j S a O j / l i t e r
| of sampl e or as needed to

reduce C l a .

|? 1.3.2 Preservative A d d i t i o n :
*~ The amounts a d d e d , based on the f o r m u l a t i o n s
v-I above, are what is necessary to achieve the

s p e c i f i c a t i o n s in T a b l e 6-1. If due to s a m p l e
« matr ix , a d d i t i o n a l preservative is required, it

•- should be added in the f i e l d .
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1.4 S T O R A G E OF PREPARED C O N T A I N E R S :
Containers are stored in a non-contaminating environment.
T h e y are under the cus tody of the S a m p l e Manager.

J 1.5 E M E R G E N C Y S A M P L E C O N T A I N E R S :
New one p i n t / q u a r t mason j a r s may be employed as s a m p l e

~*J containers in emergency s i tuations. T h e y are a c c ep tab l e for
M the general scope of inorganic and organic analyse s with

* the e x c ep t i on s of aqueous matrices for v o l a t i l e organic
JT: analyte s .

-N The rubber s ea l ing ring should not be in contact with the
sampl e and aluminum f o i l should be used as a linerJ !- i s o l a t i n g the s a m p l e f r o m the cap and s ea l ing ring. If

__£" organic parameters are to be a n a l y z e d , then if p o s s i b l e ,
the jar and f o i l should be rinsed with p e s t i c i d e grade

t; --1 methanol and a l lowed to air dry b e f or e use. Several empty
f container as semblie s should be submitted for q u a l i t y^
" control purpose s .

j r
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A P P E N D I X C
L A W S T A N D A R D C L E A N I N G PROCEDURES FROM

" E N G I N E E R I N G S U P P O R T BRANCH S O P A N D Q A M A N U A L , "
U S E P A R E G I O N I V , A P R I L 1 , 1986
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A P P E N D I X C
S T A N D A R D C L E A N I N G PROCEDURES

1 . 0 , — - GENERAL
1.1 ^r——'INTRODUCTION
The c leaning procedures outl ined in this a p p e n d i x are to be used
by all Law personnel to clean s a m p l i n g and other f i e l d equipment
as well as s ampl e containers prior to f i e l d use. S u f f i c i e n t
clean equipment and s a m p l e containers should be transported to
the f i e l d so that an entire inspec t ion or inve s t igat ion can be
conducted without the need for c l eaning equipment in the f i e l d .
However, thi s w i l l not always be p o s s i b l e when using s p e c i a l i z e d
f i e l d equipment. F i e l d c l eaning procedures are inc luded to cover
these spec ia l prob l em areas. Emergency f i e l d s a m p l e container
c l eaning procedures are also i n c l u d e d ; however, they should not
be used unless a b s o l u t e l y necessary. S p e c i f i c c l eaning
procedures are presented in the f o l l o w i n g sections.

T h e s e procedures are the standard op era t ing procedures ( S O P ) f or
Law; any deviat ion f r o m them roust be documented in f i e l d records
and inve s t igat ive reports.
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1 . 2 C L E A N I N G M A T E R I A L S
The c l eaning mater ia l s r e f erred to in this a p p e n d i x are d e f i n e d

L in the f o l l o w i n g paragraphs .

P The laboratory detergent shal l be a standard brand of
tl p h o s p h a t e - f r e e laboratory detergent such as A l g u i n o x or Liquinox.
K_;

The use of any other detergent must be j u s t i f i e d and documented
|| in the f i e l d logbooks and inspec t ion or inve s t igat ion reports.

** The nitric acid so lu t ion (10 perc en t) shall be made f r o m
i reagent-grade nitric acid and deionized water.

| The standard c leaning solvent shal l be p e s t i c i d e - g r a d e
_ i s o p r o p a n o l . However, solvents may be subs t i tuted for a
*- p a r t i c u l a r inve s t iga t ion if needed. Pes t i c id e-grade acetone or
F methanol are both acceptable . However, it should be noted that

if p e s t i c ide-grade acetone is used, the de t e c t i on of acetone in
I s ampl e s co l l e c t ed with acetone rinsed equipment is suspect .

Pes t i c i d e -grade methanol is much more hazardous to use than
** either p e s t i c i d e - g r a d e i s opropano l or acetone, and its use is



LENL Generic QA P l a n- A p p e n d i x CJ L l Revision: N O . 23 Date: 0 9 / 1 4 / 9 2Page 4 of 25

di s couraged. Pes t i c ide-grade hexane and pe tro l eum ether are not
— mi s c i b l e with water; t h e r e f o r e , these two so lvents are not

e f f e c t i v e rinsing agents unless equipment is dry. The use of any
~~ solvent other than p e s t i c i d e -grade i s opropanol for equipment

I* c l eaning purposes must be j u s t i f i e d and its use must be
"" documented in f i e l d logbooks and inspec t ion or inve s t iga t ion

Ji'- reports.

f^r""j Tap water may be used f r o m any municipal water treatment system.
The use of an untreated por tab l e water s u p p l y is not anJ3

* a c c ep tab l e subs t i tute for tap water.

1.5 DECONTAMINATION OF E Q U I P M E N T U S E D TO COLLECT S A M P L E S
r OF T O X I C OR HAZARDOUS WASTE

Equipment that is used to co l l e c t sampl e s of hazardous m a t e r i a l s
JL or toxic wastes or material s f r o m hazardous waste s i t e s , RCRA

f a c i l i t i e s , or in-process waste streams shal l be de contaminated
~~_ b e f o r e it is returned f rom the f i e l d . At a minimum, th i s

r. decontamination procedure shal l consist of washing with
' laboratory detergent and r ins ing with tap water. More s t r ingent
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de contaminat ion procedures may be required, d e p e n d i n g on the
waste s a m p l e d .

L 1.6 PROPER D I S P O S A L OF CLEANING MATERIALS
p The solvent used to rinse s a m p l i n g equipment and containers s ha l lin be c o l l e c t e d and d i spo s ed of by a l l o w i n g it to evaporate under a
p fume hood or be containerized and d i spo s ed of through an approvedij. hazardous waste d i s p o s a l contract. S i m i l a r l y , spent ni tric acid
f.&
I sha l l be c o l l e c t e d and d i spo s ed of through the same d i s p o s a l
„ contract. T h e s e procedures a p p l y whether the c l eaning operat ionsF*-< take p l a c e in the Branch washroom or in the f i e l d .

Z'*
L 1 .7 USE OF SAFETY PROCEDURES TO BE UTILIZED DURING CLEANING
> O P E R A T I O N S
i:

*
The mater ia l s used to implement the c l eaning procedures ou t l ined

H in thi s a p p e n d i x can be dangerous if i m p r o p e r l y h a n d l e d . Due
caution must be exercised by all Branch personnel and allFI. a p p l i c a b l e s a f e t y procedures sha l l be f o l l o w e d . At a minimum,

^- the f o l l o w i n g precautions shal l be taken in the washroom and in
I V* the f i e l d during these c l eaning operat ions .
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1. S a f e t y g la s s e s with s p l a s h s h i e l d s or g o g g l e s , neopreneg l ov e s , and a neoprene laboratory apron w i l l be worn— during all c l eaning operat ions .
2. All solvent r ins ing operat ions wi l l be conducted underJ a f u m e hood or in the open (never in a closed room) .
3. No ea t ing, smoking, dr ink ing, chewing, or any hand top mouth contact shal l be permit t ed during c l eaning~* *•• operat ions .

1 . 8 S T O R A G E O F F I E L D E Q U I P M E N T A N D S A M P L E C O N T A I N E R S
All f i e l d equipment and sampl e containers sha l l be stored in a
contaminant f r e e environment a f t e r being cleaned using the
procedures ou t l ined in this a p p e n d i x .

S
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2 . 0 S P E C I F I C Q U A L I T Y C O N T R O L PROCEDURES F O R C L E A N I N G
.... O P E R A T I O N S
' • 2.1 G E N E R A L
p T h i s section e s tab l i sh e s g u i d e l i n e s f o r s p e c i f i c q u a l i t y control

procedures to monitor the e f f e c t i v e n e s s of the s a m p l i n g equipmentis(: and sampl e container c l eaning procedures ou t l ined in th i st j

a p p e n d i x . T h e s e procedures shal l be carried out by Branch
y personnel and the re sul t s monitored by the Branch Q u a l i t y
r? Assurance O f f i c e r . All qua l i ty control procedures s ha l l be

recorded in a logbook maintained in the Branch w a s h r o o m ( s ) . All
P q u a l i t y control data shal l be maintained in a s eparate q u a l i t y

assurance f i l e . U p o n receipt o f qua l i ty control data f r o m the
LS A S B , the Branch Q u a l i t y Assurance O f f i c e r s h a l l review these da ta
p to i d e n t i f y any abnormal i t i e s or contamination of s a m p l i n g

equipment or sampl e containers. If prob l ems are d e t e c t e d , the
|l Branch Q u a l i t y Assurance O f f i c e r shal l i m m e d i a t e l y i n i t i a t e an

inves t igat ion to determine the cause of the p r o b l e m ( s ) andt-~
[_ i n s t i t u t e immediate corrective action. T h i s process i s documented
* through d e f i c i e n t incident reports .
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- 2 . 2 R I N S E W A T E R
The q u a l i t y of the de ionized and organic- free water used sha l l be
monitored by c o l l e c t i n g sampl e s once per quarter in s tandard

i- p r e c l e a n e d , sample containers and submit t ing them to the ASB for
* a s tandard ICP scan. Organic- free water w i l l al so be submitted

Fl for low level p e s t i c i d e , herb i c ide , ex trac tab l e and purgeab l e
compounds analyses. When f i e l d d e i on i z ing a n d / o r organic- free
water units are u t i l i z e d , more frequent qual i ty control s a m p l e s

_ wi l l be c o l l e c t e d . An ini t ial sample and s a m p l e s at weeklyxf
• intervals are the minimum number considered acc ep tab l e .

r
2 . 3 S A M P L I N G E Q U I P M E N T C L E A N E D I N B R A N C H W A S H R O O M

"~ The e f f e c t i v e n e s s of the equipment c l ean ing procedures used in
_ the Branch washroom shal l be monitored by rinsing cleaned

equipment (equipment used to c o l l e c t s a m p l e s for trace organics
If and meta l s a n a l y s e s ) with organic- fre e or M i l l i - Q water and

submit t ing the rinse water to the ASB for low level a n a l y s i s of*•••"~ ex tractable organic compounds i n c l u d i n g p e s t i c i d e s and a s tandard
ICP scan. At least one piece of f i e l d equipment s ha l l be

' s e l e c t ed for thi s procedure each time equipment is washed. An
_F a t t empt should be made to select d i f f e r e n t p iece s of equipment

for th i s procedure, each time equipment is washed, so that a
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'• r epre s enta t ive s a m p l i n g of all equipment is obtained over a
[ 12-month per iod.

5-
| 2 . 4 S A M P L I N G E Q U I P M E N T C L E A N E D I N T H E F I E L D
., The e f f e c t i v e n e s s of f i e l d c l eaning procedures shal l be monitored
k by rins ing f i e l d cleaned equipment with organic- fre e water and
P submi t t ing the rinse water in standard s a m p l e containers to the
L; ASB for ana ly s i s as out l ined in A p p e n d i x C 2.3. Any time
|| equipment is cleaned in the f i e l d at least one such qua l i ty

control s ampl e shal l be c o l l e c t e d . No more than f i v e percent of
i- the equipment cleaned during large scale f i e l d s tud i e s sha l l be
r" s u b j e c t e d to these procedures.
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3 . 0 C L E A N I N G PROCEDURES F O R T E F L O N O R G L A S S F I E L D S A M P L I N G
E Q U I P M E N T U S E D F O R T H E C O L L E C T I O N O F S A M P L E S F O R T R A C E .

~ O R G A N I C C O M P O U N D S A N D / O R M E T A L S A N A L Y S E S *
1. Equipment w i l l be washed thorough ly with laboratoryL detergent and hot water using a brush to remove anyp a r t i c u l a t e matter or sur fa c e f i l m .

f 2. The equipment wi l l be rinsed thoroughly with hot tap water.
• 3. Rinse equipment with at least a 10 percent nitric acidsolution.**.-£" 4. Rinse equipment thoroughly with tap water.

j_- 5. Rinse equipment thoroughly with de ionized water.
6. Rinse equipment twice with solvent and a l l o w to air dry for__ at least 24 hours.M

' - 7. W r a p equipment c o m p l e t e l y with aluminum f o i l to preventcontaminat ion during storage a n d / o r transport t o the f i e l d .j_-
8. Rinse the T e f l o n or g l a s s s a m p l i n g equipment t h o r o u g h l y withtap water in the f i e l d as soon as p o s s i b l e a f t e r use.

* - When this s a m p l i n g equipment is used to c o l l e c t s a m p l e s thatcontain o i l , grease or other hard to remove m a t e r i a l s , itmay be necessary to rinse the equipment several times withp e s t i c i d e - g r a d e acetone or hexane to remove the m a t e r i a l sb e f o r e proceed ing with S t e p 1. In extreme cases, it may benecessary to steam clean the f i e l d equipment b e f o r eproce ed ing with S t e p 1. If the f i e l d equipment cannot becleaned u t i l i z i n g these procedures , it should be d i s c a r d e d .
** - S m a l l and awkward equipment such as vacuum b o t t l e insertsand well bailers may be soaked in the nitric acid s o l u t i o ninstead of being rinsed with it. F r e s h ni tr ic acid s o l u t i o nshould be prepared for each c l eaning session.
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4 . 0 C L E A N I N G PROCEDURES F O R S T A I N L E S S S T E E L O R M E T A L
S A M P L I N G E Q U I P M E N T U S E D F O R T H E C O L L E C T I O N O F
S A M P L E S F O R T R A C E O R G A N I C C O M P O U N D S A N D / O R M E T A L S
A N A L Y S I S *

1. W a s h equipment thoroughly with laboratory detergent and hotwater us ing a brush to remove any p a r t i c u l a t e matter ors u r f a c e f i l m .
2. Rinse equipment thoroughly with hot tap water.
3. Rinse equipment thoroughly with de ionized water.
4. Rinse equipment twice with solvent and a l l o w to air dry forat least 24 hours.
5. W r a p equipment c o m p l e t e l y with aluminum f o i l to preventcontamination during storage a n d / o r transport to the f i e l d .
6. Rinse the s t a i n l e s s steel or metal s a m p l i n g equipmentt horough ly with tap water in the f i e l d as soon as p o s s i b l ea f t e r use.

* - When thi s s a m p l i n g equipment is used to c o l l e c t s a m p l e s thatcontain o i l , grease or other hard to remove m a t e r i a l s , itmay be necessary to rinse the equipment several times withf p e s t i c i d e grade acetone or hexane to remove the m a t e r i a l s4^ b e f o r e proce ed ing with S t e p 1. In extreme cases, whenequipment is p a i n t e d , b a d l y ru s t ed , or coated with m a t e r i a l s«~ that are d i f f i c u l t to remove, it may be necessary to steam| c lean, wire brush, or sandb la s t equipment b e f o r e pro c e ed ingwith S t e p 1. Any s t a i n l e s s steel s a m p l i n g equipment thatcannot be cleaned using these procedures should bef : d i s c a r d e d .

rJ L
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5 . 0 C L E A N I N G PROCEDURES F O R A U T O M A T I C W A S T E W A T E R S A M P L I N G
E Q U I P M E N T

5.1 G E N E R A L
!~~ All ISCO and other automatic sampler s w i l l be cleaned as f o l l o w s :
p o The exterior and acces s ible interior ( e x c l u d i n g the& wa t e rproo f t iming mechanism) port ions of automatic s a m p l e r sw i l l be washed with laboratory de t ergent and rinsed with tapwater.n o The f a c e of the t i m i n g case mechanism w i l l be cleaned with aclean damp c lo th.
P*~ o All tubing ( s a m p l e intake and pump t u b i n g ) wi l l be d i s cardeda f t e r use.
P o New p r e c l e a n e d , s i l a s t i c pump tubing (see S e c t i o n C 6 . 1 )< w i l l be i n s t a l l e d .
H o When u t i l i z i n g the sampler s for c o l l e c t i n g s a m p l e s forj me ta l s a n d / o r organic compounds analyse s , the metald i s t r i b u t o r tubes should not be used; only g l a s s or s i l a s t i c„, pump tubing should be used for this purpose .
' o The ISCO 1680 automatic sampler s should not be used forc o l l e c t i n g s a m p l e s for organic compounds analyse s in thep. ind iv idual bo t t l e mode because there is no way to p r o p e r l yI c lean the d i s t r i bu t or p l a t e to remove any res idual organiccompounds. The s a m p l e tubing headers may not be used tof~ col lec t sample s for organic compounds analyses for the samer~ reason. The ISCO 2100 automatic sampler s may be used toco l l e c t sample s for organic compounds analyse s in the^ individual bo t t l e mode, i f the s p e c i f i c c l eaning procedures— for the I S C O 2100 g l a s s sequential b o t t l e s are f o l l o w e d asou t l ined in S e c t i o n C 5.5 and 5.6.

r~
. ' .
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S p e c i f i c c l eaning procedures f o r components o f t h e I S C O automatic
• s ampl er s f o l l o w .

[ 5 . 2 I S C O 1680 A U T O M A T I C S A M P L E R ROTARY F U N N E L A N D
D I S T R I B U T O Ry 1. Use only for non-organic compounds s a m p l e c o l l e c t i o n usingindividual sequential b o t t l e s .

2. Cl ean with hot water, laboratory detergent and a brush.
3. Rinse thoroughly with de ionized water.
4. Replac e in sampler .

5 . 3 I S C O 1680 A U T O M A T I C S A M P L E R M E T A L TUBE
1. C l e a n as out l ined in C 5.2.

5 . 4 P L A S T I C R E U S A B L E C O M P O S I T E S A M P L E C O N T A I N E R S *
1. Proceed with the c l eaning procedures as out l ined in C 5.2but omit the solvent rinse.

* - P l a s t i c reusable sampl e containers used to c o l l e c t s a m p l e sf r o m f a c i l i t i e s that produce toxic or noxious compounds orare used to c o l l e c t in-process waste stream s a m p l e s atindus tr ia l f a c i l i t i e s w i l l b e d i s p o s e d o f p r o p e r l y( p r e f e r a b l y at the f a c i l i t y ) at the conclusion of thes a m p l i n g a c t iv i t i e s and w i l l not be returned for c l e a n i n g .Any p l a s t i c compos i t e s a m p l e containers that have a v i s i b l ef i l m , s ca l e , or other d i s c o l o r a t i o n remaining a f t e r th i sc l ean ing procedure w i l l be d i s card ed .
rL
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5 . 5 I S C O 1680 A N D 2100 G L A S S S E Q U E N T I A L S A M P L E B O T T L E S; _ A U T O M A T I C S A M P L E R B A S E F O R S E Q U E N T I A L MODE*
1. Rinse with 10 percent nitric acid.

r~ 2. Rinse thorough ly with tap water.
3. Dishwasher, wash cyc l e , using laboratory detergent cycle ,— f o l l o w e d by tap and de ionized water rinse cycles.
4. Rep la c e b o t t l e s in covered, automatic s a m p l e r base; coverO with aluminum f o i l for storage.
5. Rinse b o t t l e s in the f i e l d as soon as p o s s i b l e a f t e r usingPS tap water.

E 5 . 6 I S C O 2100 G L A S S S E Q U E N T I A L S A M P L E B O T T L E S ( A U T O M A T I C
S A M P L E R B A S E FOR S E Q U E N T I A L M O D E ) TO BE U S E D FOR
C O L L E C T I N G S A M P L E S F O R O R G A N I C C O M P O U N D S A N A L Y S E S

1. Proceed as ou t l ined in S t e p s 1-4 in A p p e n d i x C 5.5.
f, 2. Rinse twice with solvent and a l l o w to air dry for at l ea s ti6- 24 hours.

3. Replace in covered, automatic sampler base; cover withE aluminum f o i l for storage and mark the base as f o l l o w s :s "Cleaned for organic analyses."

* - T h e s e ISCO 1680 g la s s sequential sampl e b o t t l e s are not tobe used for c o l l e c t i n g s a m p l e s for organic compoundsanalyses . The ISCO 2100 b o t t l e s also are not be used forc o l l e c t i n g s a m p l e s f or organic compounds analyse s unle s s thec l ean ing procedures ou t l ined in C 5.6 are used.
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6 . 0 C L E A N I N G PROCEDURES F O R S A M P L E T U B I N G
6 . 1 S I L A S T I C RUBBER PUMP T U B I N G U S E D I N A U T O M A T I C S A M P L E R S

A N D O T H E R P E R I S T A L T I C P U M P S
I New prec l eaned tubing must be used for each automatic s a m p l e r

set-up. The s i l a s t i c rubber pump tubing need not be r ep la c ed in
E ;1 p e r i s t a l t i c pumps where the s a m p l e does not contact the tub ing or

where the pump is being used for purging purpose s ( i . e . , not
L being used to c o l l e c t s a m p l e s ) .
r» The s i l a s t i c tubing sha l l be precleaned as f o l l o w s :

* 1. F l u s h tubing with hot tap water and p h o s p h a t e - f r e elaboratory de tergent .
t- 2. Rinse tubing thoroughly with hot tap water.
fl 3. Rinse tubing with deionized water.

4. I n s t a l l tubing in automatic sampler or p e r i s t a l t i c pump.
I 5. Cap both ends of tubing with aluminum f o i l .

I I 6 . 2 T E F L O N S A M P L E T U B I N G
r Use only new T e f l o n tubing prec l eaned as f o l l o w s for c o l l e c t i o n

of s ampl e s for organic compounds analyses:
I 1. T e f l o n tubing sha l l be precut in convenient l e n g t h s b e f o r ek" c l eaning.
E 2. Rinse out s ide of tub ing with solvent.

fL

I
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3. F l u s h interior of tubing with solvent.
4. Dry overnight in the ASB drying oven.
5. W r a p tubing and cap ends with aluminum f o i l to preventcontamination during storage.

6 . 3 P O L Y V I N Y L C H L O R I D E ( P V C ) S A M P L E T U B I N G ( 1 / 8 , 1 / 4 ,
O R 3 / 8 I N C H )

1. Use only new tubing.
2. The tubing w i l l be f l u s h e d with sampl e immedia t e ly b e f o r euse to remove any residues f r o m the m a n u f a c t u r i n g orex truding process.
3. Polyvinyl ch l or id e tubing w i l l be used s e l e c t i v e l y whereorganic compounds are not of concern.
4. T u b i n g should be stored in original container and notremoved f r o m this container until needed.
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7 . 0 M I S C E L L A N E O U S E Q U I P M E N T C L E A N I N G PROCEDURES
7.1 WELL S O U N D E R S OR T A P E S U S E D TO M E A S U R E G R O U N D W A T E R

L E V E L S *
1. W a s h with laboratory detergent and tap water.
2. Rinse with tap water.
3. Rinse with de ionized water.
4. Equipment should be p l a c e d in a p o l y e t h y l e n e bag or wrappedwith p o l y e t h y l e n e f i l m t o prevent contamination duringstorage or transi t .

7 . 2 S U B M E R S I B L E P U M P S A N D H O S E S U S E D T O PURGE W A T E R W E L L S *
I Proceed as ou t l ined in C 7.1.

L 7 - 3 PORTABLE POWER A U G E R S S U C H A S T H E L I T T L E BEAVER
The engine and power head should be cleaned with a powerwasher, steam j e n n y , or hand washed with a brush usingdetergent (doe s not have to be laboratory detergent butshould not be a d egr ea s e r) to remove o i l , grease, andh y d r a u l i c f l u i d f r o m the exterior o f the unit. T h e s e unitsshould be rinsed thoroughly with tap water.

f 2. All auger f l i g h t s and b i t s shal l be cleaned u t i l i z i n g the|_ procedures ou t l ined in C 4.0 ( i n c l u d i n g f o o t n o t e s ) or C 8.3( i n c l u d i n g f o o t n o t e s i f a p p r o p r i a t e ) .

* - The same procedure a p p l i e s whether this equipment is c leanedin the Branch washroom or in the f i e l d .
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7 . 4 LARGE S O I L BORING A N D D R I L L I N G R I G S
— 1. The rig should be cleaned b e f o r e mob i l i z ed and broughton-site as out l ined in J t e p 1 of C 7.3.
L 2 . All auger f l i g h t s , auger b i t s , d r i l l i n g rods, d r i l l b i t s ,ho l low stem augers, S p l i t S p o o n S a m p l e r s , S h e l b y T u b e s , orother par t s of the d r i l l i n g equipment that w i l l contact ther* soil or ground water should be cleaned as out l ined in C 4.0I ( i n c l u d i n g f o o t n o t e s ) or C 8.3 ( i n c l u d i n g f o o t n o t e s ifa p p r o p r i a t e ) .
JE

i 7 . 5 M I S C E L L A N E O U S S A M P L I N G A N D FLOW M E A S U R I N G E Q U I P M E N T
jr? M i s c e l l a n e o u s f l o w measuring and s a m p l i n g equipment shal l be

washed with laboratory d e t e rg en t , rinsed with hot tap water,
•^ f o l l o w e d by a thorough de ionized water rinse, and dried b e f o r e

being stored. T h i s procedure is not used for any equipmentE\ u t i l i z e d for the c o l l e c t i o n of s ampl e s for trace organic
r- compounds or metal s analyses .

7 . 6 V E H I C L E S
1: All vehicle s u t i l i z e d by Branch should be washed (if p o s s i b l e ) at

the conclusion of each f i e l d t r i p . T h i s routine maintenance
£_- should minimize any chance of contamination of equipment or

s ampl e s due to contamination of vehicles. When vehicle s are used-,
in c o n j u n c t i o n with hazardous waste s i te in sp e c t i on s , or on
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s tud i e s where p e s t i c i d e s , herbic ide s , organic compounds or other
toxic mater ia l s are known or suspected to be pre s en t , a thorough
interior and exterior c l eaning is mandatory at the conclus ion offi such inve s t igat ions . It sha l l be the r e s p o n s i b i l i t y of the
p r o j e c t l eader a n d / o r f i e l d inves t igators to s ee that this

•* procedure is f o l l o w e d .

All vehicles shal l be equipped with trash bags a n d / o r trash
p containers to f a c i l i t a t e vehicle c leaning. All Branch personnel

are r e s p o n s i b l e for keep ing f i e l d vehicles clean by removing allrii trash and other debris b e f o r e it accumulates. All contaminated
ff trash and equipment must be kept s eparate f r o m ordinary trash and

must be d i s po s ed of p r o p e r l y on-site or upon return to the Athen s
I f a c i l i t y f o r proper d i s p o s a l

i
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8 . 0 F I E L D E Q U I P M E N T C L E A N I N G PROCEDURES
J- 8.1 G E N E R A L

S u f f i c i e n t clean equipment should be transported to the f i e l d so
~~ that an entire s tudy can be conducted without the need for f i e l d

c l eaning. However, this is not p o s s i b l e for some s p e c i a l i z e d
items of f i e l d equipment such as p o r t a b l e power augers ( L i t t l e

f t Beaver), wel l d r i l l i n g r ig s , soil coring rigs , and other large
pieces o f f i e l d equipment. I n a d d i t i o n , during p a r t i c u l a r l y

"~ large scale s tud i e s , it is not prac t i ca l or p o s s i b l e to transport
to the f i e l d a l l o f the precleaned f i e l d equipment required. The

, f o l l o w i n g procedures are to be u t i l i z e d when equipment must be
12 cleaned in the f i e l d .

E 8 . 2 E Q U I P M E N T U S E D F O R R O U T I N E S A M P L E C O L L E C T I O N A C T I V I T I E S
For routine operat ions involving c las s i c parameter ana ly s e s ,
water q u a l i t y s a m p l i n g equipment such as Kemmerers , buckets , DO

rv dunkers, dr edge s , etc. may be cleaned with s a m p l e or d e i on i z ed
water between s a m p l i n g locations. A brush may be used to remove

^ d e p o s i t s o f material or sediment, i f necessary. If de ionized
water is used, water sampler s should be f l u s h e d with s a m p l e at
the next s a m p l i n g locat ion b e f o r e the s a m p l e i s c o l l e c t e d . It
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should be emphas ized that these procedures cannot be used to
clean equipment for the c o l l e c t i o n o f s a m p l e s f or organic
compounds or trace me ta l s analyses .

F l o w measuring equipment such as weirs, s t a f f gage s , v e l o c i t y
meters, and other stream gaging equipment may be cleaned with tap
water a f t e r use between measuring l o c a t i o n s , if necessary.

8 . 3 T E F L O N , S T A I N L E S S S T E E L O R M E T A L E Q U I P M E N T U S E D T OC O L L E C T S A M P L E S F O R O R G A N I C COMPOUNDS A N D T R A C E
M E T A L S A N A L Y S E S *

1. Clean with tap water and laboratory detergent using a brushi f necessary to remove p a r t i c u l a t e matter and s u r f a c e f i l m s .
2. Rinse thoroughly with tap water.
3. Rinse t horough ly with de ionized water.
4. Rinse twice with solvent.
5. Rinse thoroughly with organic- fre e water and a l l o w to airdry as long as p o s s i b l e .

* - Portab l e power augers (such as the L i t t l e Beaver) or largesoil boring or d r i l l rigs should be cleaned as ou t l in ed inS t e p 1 of C 7.3 b e f o r e boring or d r i l l i n g opera t ions .

I
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6. If organic- fr e e water is not a v a i l a b l e , a l l o w equipment toair dry as long as p o s s i b l e . Do not rinse with d e i on iz ed ord i s t i l l e d water.
7. W r a p with aluminum f o i l , i f a p p r o p r i a t e , to preventcontamination if equipment is going to be stored ort ranspor t ed .
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9 .0 P R E P A R A T I O N OF D I S P O S A B L E S A M P L E C O N T A I N E R S
9.1 G E N E R A L
No s a m p l e container (wi th the exc ep t ion of the g la s s and p l a s t i c
compos i t ing containers) will ever be reused. All d i s p o s a b l e
s ampl e containers w i l l be stored in their original pack ing
containers. When packages of uncapped sampl e containers are
opened , they wi l l be p l a c e d in new p l a s t i c garbage bags and
sealed to prevent contamination during storage. S p e c i f i c
p r e c l e a n i n g instructions for d i s p o s a b l e sample containers are
given in the f o l l o w i n g sections. The s e instructions a p p l y to
precleaned d i s p o s a b l e sample containers whether they are
purchased f r o m a contractor or are prec l eaned by Branch
per sonnel .

9 . 2 O N E - P I N T S T O R E M O R E , ONE-QUART S T O R E M O R E , O N E - H A L FG A L L O N , A N D O N E - G A L L O N P L A S T I C ' C O N T A I N E R S F O R O X Y G E N
D E M A N D , N U T R I E N T S , C L A S S I C I N O R G A N I C , S U L F I D E , A N D
C Y A N I D E A N A L Y S E S

1. Only new containers w i l l be used.
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9 . 3 O N E - H A L F A N D O N E - G A L L O N AMBER G L A S S B O T T L E S ( W A T E R
S A M P L E S ) , 8 ; 1 6 ; A N D 3 2 - O U N C E CLEAR W I D E M O U T H J A R S

r ? ( S O I L , S E D I M E N T , S L U D G E , A N D C O N C E N T R A T E D W A S T E ) W I T H
T E F L O N L I N E D C A P S F O R O R G A N I C C O M P O U N D S ( E X C L U D I N G
P U R G E A B L E S ) A N D M E T A L S A N A L Y S I S

J- 1. W a s h b o t t l e s and j a r s , T e f l o n l iner s , and caps in hot tapwater and laboratory detergent.
£! 2. Rinse three times with tap water.

i 3. Rinse with nitric acid solution.*
*- 4. Rinse three times wi th de ionized water.

5. Rinse b o t t l e s , j a r s , and l iners (not c a p s ) with solvent.*

J —

i • • •,i_

6. Oven dry b o t t l e s , j a r s , and l iners at 125 degrees C. A l l o wto cool.
7. P l a c e liners in caps and cap containers.
8. S t o r e containers in con taminant- f r e e area.

* - Some b o t t l e c l eaning contractors use p e s t i c i d e grademethylene ch lor ide to solvent rinse sampl e containers. A l s osome of these contractors use 1:1 reagent grade ni tr i c acidto rinse s a m p l e containers. For the purpo s e of c l e a n i n gs a m p l e containers as ou t l ined in S e c t i o n s B 9.3 and B 9 . 5 ,both of these deviat ions f r o m the i n f o r m a t i o n contained in C1.2 are p e rmi t t ed .

m
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1 10.0 E M E R G E N C Y D I S P O S A B L E S A M P L E C O N T A I N E R C L E A N I N G
p New one-pint or one-quart mason j a r s may be used to c o l l e c t

s a m p l e s for analyse s of organic compounds and me ta l s in waste and
1 soil sampl e s in an emergency. T h e s e containers would al so be

a c c e p t a b l e on an emergency basis for the c o l l e c t i o n of water
s ampl e s for ex trac tab l e and p e s t i c i d e organic analyses as we l l as
metal analyses . T h e s e j a r s cannot be used for the c o l l e c t i o n of
water s a m p l e s for purgeab l e organic analyses.

The rubber s ea l ing ring should not be in contact with the jar and
aluminum f o i l should be used, if p o s s i b l e , between the jar and
th e s ea l ing ring. If p o s s i b l e , the jar and aluminum f o i l should
be rinsed with p e s t i c i d e grade methanol* and a l l owed to air dry
b e f o r e use. Several empty b o t t l e s and l i d s should be submitted
to the laboratory as blanks for qua l i ty control purpose s .

ii

* - Pe s t i c i d e -grade p e t r o l eum ether or hexane may al so be used.The s p e c i f i c solvent used should be s p e c i f i e d .
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A P P E N D I X D

LABORATORY G L A S S W A R E
1.0 G E N E R A L
1.1 INTRODUCTION
LENL u t i l i z e s d e d i c a t e d glas sware in al l o f the lab sections to
prevent cross contaminat ion ( e . g . Organic glassware rinsed with
chromic acid could bias g r a p h i t e furnace analyses f or C r ) . LENL
r o u t i n e l y screens s a m p l e s as well as using other means to track
s a m p l e s whose concentration l ev e l s are such that they present a
risk of c o n t a m i n a t i n g the g las sware c l eaning processes or area.

C L E A N I N G P R O C E D U R E S :
G E N E R A L :1. C l e a n i n g : All g la s sware is rinsed of any chemicals or res iduesby r in s ing with tap water or a p p r o p r i a t e solvents prior to p l a c i n gthem in the d i s h washing s o l u t i o n ( s ) . G l a s s w a r e is v igorou s ly brushedand v i s u a l l y in sp e c t ed .
Dish washing s o l u t i o n s should be changed weekly or more f r e q u e n t l ybased on the amount of g la s sware washed and how d i r t y / c o n t a m i n a t e d itbecomes.
The s e l e c t i o n of the soap is based on the analyte s of concern and thenature of re s idues to be removed. S o a p s used by L E N L - P e n s a c o l a area n i o n i c / n o n - t o x i c based and do not e m p l o y phosphorous containingc o n s t i t u e n t s .
2. R i n s i n g : G l a s s w a r e is rinsed with tap water as needed to removes o a p / c l e a n i n g agent s and then three times with T y p e II water.

r
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; 15 S e p t e m b e r 92p Page 3 of 3*4 The glas sware is v i s u a l l y inspec t ed and if residues are s t i l l' a p p a r e n t , the glas sware w i l l be r e c l eaned, using a more aggres s ivec l ean ing technique or d i s carded .

3. Drying: Glas sware is a l lowed to air dry in a non-contaminatingenvironment. If ne eded , the proces s can be acce lerated by p l a c i n g in ap d e d i c a t e d g las sware dry ing oven.
4. S t o r a g e : Gla s sware is stored in non-contaminating environments.The o r i f i c e s of cr i t i cal glas sware are covered with aluminum f o i l orL T e f l o n as an a d d i t i o n a l means to p r e c l u d e contaminat ion.
M E T A L S :

, 1. M e t a l s glas sware is prepared and stored as above with theincorporat ion of 3X r ins ing with 1+1 HNOj f o l l o w e d by a 3X rins ingp with T y p e I water.
If r e s idue s . r emain, f u r t h e r a t t e m p s at c l ean ing by e i t h e r / b o t h ano x i d i z e r not containing heavy meta l s or dry ashing is a t t e m p t e d . If13 this is u n s u c c e s s f u l , the g las sware is d i s carded .
O R G A N I C S :

Pr~ 1. Organics glas sware is prepared and stored as above. A d d i t i o n a lgla s sware p r e p a r a t i o n may be inherent in the method and is p e r f o r m e dat the time of s a m p l e p r e p a r a t i o n .
f-i If re s idues remain, f u r t h e r a t t e m p t s at c l eaning by e i t h e r / b o t h ano x i d i z e r (CraO? / KaSaO§) or dry ashing i s a t t e m p t e d . If thi s i sf u n s u c c e s s f u l , the g la s sware is d i s c a r d e d .

F
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E m p l o y e e S i g n a t u r e / I n i t i d I s / T e n u r e P r o f i l e

r"iwe
A p p e n d i x E

L E N L - P e n s a c o l a , F L
S t a r tDate

•

EndDate S i g n a t u r e I n i t i a l s T i t l eS e c t i o n CrdChk Rsm
Log Page of

Other
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L E N L G e n e r i c Q A " p ' l a r
A p p e n d i x i

3V: 060990 System P r o f i l eSystem ID: LENL-Pensacola, I
OonfxxientDescription ManufacturerVendor SerialNuofcer DateRcvd DateInst farranty 3ervioeXxitract

•

iaintP&S ^erf.îec. Ocnments

t
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L E N L G e n e r i c Q A P l a n
A p p e n d i x E

D e f i c i e n t I n c i d e n t Report D V : 0 6 0 9 9 0
L E N L - P e n s a c o l a , F L " Sec t i on:J! A n a l y s t : ______ Date: / / Supervisor: ______ Date: / /

D e s c r i p t i o n

S D G / S a m p l e sA f f e c t e d

Resolut ion



l in D V 0 2 0 4 9 2
C l i e n t : _
Locat ion:

I N O R G A N I C C H E C K O U T FORML E N L - P e n s a c o l a , F LCase:

gener i c Q A P l a n
A p p e n d i x EP A G E 1 of 2

S D G :
C a l i b . R e f . F o r m I n i t i a t e d

S = S a m p l e C H E C K E D O U T D-Diges tate
I?Be Date T i m e RemovalPurpose* T a k e nBy Cust.A p p .

Y - Y e s C H E C K E D I N N = N o
Date T i m e ReturnBy Cus t .A p p . C o m p l e t eY / N - S / D

P R E P A R A T I O N A N A L Y S E S D I S P O S I T I O NA - pH / % Mois ture I - ICP V - S t o r a g eB - ICP D i g e s t i p n G - GFAA W - ReturnC - GFAA Diges t i on H - HG - CV X - Consumed/D - Hg Dige s t i on J - CN D i s p o s a lE - S o l i d s K - S o l i d sL - R/C/IY - TCLP Extract - S V / M e t a l s Z - Other ( List on Back )

M a t r i x :S a m p l e I D
/
/
/
/
/
/
/
/
/
/
/

S A M P L E S C O N S T I T lLevel:Analyse s R e q ' d
T T T M / * T U T O O H I V W ___—1 S a m p l e ContS a m p l e I D

/
/
/
/
/
/
/
/
/
/
/

:ainers:A n a l y s e s R e q ' d



D V 0 2 0 4 9 2
C l i e n t :

O R G A N I C C H E C K O U T FORML E N L - P e n s a c o l a , F LCase: __

L E N L G e n e r i c Q A P l a n
A p p e n d i x E
P A G E 1 of 2

S D G :
L o c a t i o n : C a l i b . R e f . F o r m I n i t i a t e d

S = S a m p l e C H E C K E D O U Ti f l r Date T i m e RemovalPurpose*
X»Extract
T a k e nBy

.

Cust.A p p .
Y = Y e s C H E C K E D I N N = N o

Date T i m e ReturnBy Cust .A p p . C o m p l e t eY / N - S / X

P R E P A R A T I O N A N A L Y S E S t D I S P O S I T I O NA - pH / % Mois ture K - Screening V - s torageB - Extract SV - TPH L - VOA - GC W - ReturnC - Extract SV - A c i d s M - VOA - GC/MS X - Consumed/D - Extract SV - B/N's N - VOA - TPH D i s p o s a lE - Extract SV - B/N/A's 0 - SV - GC/MSF - Extract TRPH P - SV - TPHG - Extract P e s t / P C B s 6 - P « s t / P C B - GCH - C l e a n - u p SV R - GC/MS C o n f i r m a t i o nI - C l e a n - u p P e s t / P C B s T - HPLCJ - Extract - HPLC U - TRPHY - TCLP Extract - VOA's Z - OTHER ( L i s t on Back)

M a t r i x :S a m p l e I D
/
/
/
/
/
/
/
/
/
/

S A M P L E S C O N S T I T TLevel:A n a l y s e s R e q ' d
T T T M / * T U T O B A T f UI S a m p l e ContS a m p l e I D

/
/
/
/
/
/
/
/
/
/

:ainers:A n a l y s e s R e q ' d
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L E N L G e n e r i c Q A P l a n

A p p e n d i x E

Law Environmental, I n c .7215 Pine F o r e s t RoadPensacola, F l o r i d a 325269 0 4 / 9 4 4 - 9 7 7 2
Analytical Request Form

T o : A t t n :
F r o m : ( B r a n c h / C o m p a n y N a m e ) ( D e p t or N a m e )
COC Number:
P r o j e c t Name: P r o j e c t Number:,

Date S h i p p e d : Date re su l t s requested:.
f s S a m p l ei ID
1

i: •

rf c
1

i.
~-
»
i;&.

A n a l y s i sRequested DetectionLimits Req. S a m p l eT y p e Method

Comments



BOTTLE R E Q U E S TFORM

L E N L G e n e r i c Q A P l a n
A p p e n d i x E

I E :
£ . . O J N A M E : _ _PROJ N U M B E R :

T O D A Y ' S D A T E : _D A T E R E Q U I R E D :S H I P P E D B Y :AIRBILL #: ——

_£ "'

S H I P

_f l
I

Company N a m e : tuS t r e e t :C i t v / S t a t e / Z i o :A t t n : Phone: ( )
OBIBOTTLE T Y P E

AMBER G L A S S ( L I Q U I D S )G a l l o n J u g : _____1000 ml:500250' . 2 3
mlmlml

AMI
( C l -

S S ( S O L I D S )2 oz:;_____6 oz:_____8 oz:_____4 oz:_____2 oz:__
P L A S T I C ( H D P E )1000 ml:500 ml:230 ml:125 ml: '
V I A L S : 40 ml:2 ml:'4 ml: 's o i l : '

— 1 COMMENTS:

h

COOLER NUMBERS: I

1
? P A C K E D B Y : D A T E / T I M E : _T I M E S P E N T :



I .
r~

L E N L G e n e r i c Q A P l a nA p p e n d i x E

Balance C a l i b r a t i o n / M a i n t e n a n c e Log#__
Systwn ID: ________
Sect ion: ________
Start Date / /
End Date / /



I . C . I N . U g e n e r i c Q A P l a n
A p p e n d i x E

Balance C a l i b r a t i o n / M a i n t e n a n c e LoaD V : 060990" V L - P e n s a c o l a , Fl - S y s t e m ID: Log # Page o f
Date Reference Observed Comments Int



F7

L E N L G e n e r i c Q A P l a nA p p e n d i x E

L

L

CALIBRATIOH/MAINTEinVMCE/RUN LOO #_

Sect ion ___________
systui ID ___________
start Data / /
Bad Data / /



L E N L G e n e r i c Q A P l a nA p p e n d i x E
C a l i b r a t i o n / M a i n t e n a n c e / R u n LogD V : 0 6 0 9 9 0T I L - P e n s a c o l a , F l -

Date
Sys t em I D : Log # Page of

Comments

_n

-n

_sr



s

i

i. O.C yi\
A p p e n d i x E

Meter C a l i b r a t i o n / M a i n t e n a n c e Log#_
Sys t em ID: ________
Sect ion: ________
Start Date / /
End Date / /



L E N L G e n e r i c Q A P l a n
A p p e n d i x E

Meter C a l i b r a t i o n / M a i n t e n a n c e L o g
_L

M
r

3
FS

M
i

3

J?

JL"

<

^
E

r

DV: 060990^IL-Pensaco la , Fl ' . Sys t em ID: Log # Page of
Date

. • .

Reference Observed Comments

*«- -

,,

.

Int



L E N L G e n e r i c Q A ' P l a nA p p e n d i x E

u Oven C a l i b r a t i o n / M a i n t e n a n c e Log#_
I S y s t e m ID: ________

Sect ion: ________«~r. — — ^ — — — — — — — — — — — .
<I, Start Date / /
e* End Date / /

t



L E N L G e n e r i c Q A P l a n
A p p e n d i x E

Oven C a l i b r a t i o n / M a i n t e n a n c e LociD V : 0 6 0 9 9 0

11
-

r •
•r-1

_P

J.

JE*
;.

,r
J S

-*-

J- ; ;

F=
"

J7
_

r~

j K r
i

£

f-:

f
'

N L - P e :
Date

nsacola
T i m e

, Fl -
T e m p

System ID: Log I Page
Comments

of
Int
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X
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L E N L G e n e r i c Q A P l a nA p p e n d i x E

Reagents Log#
Sec t i on:
Start Date
End Date



L E N L G e n e r i c . Q A P l a nA p p e n d i x E

D V : 0 6 0 9 9 0L E N L - P e n s a c o l a , F l
Reagents Log

Sec t i on: Log # Page of
N b r D e s c r i p t i o n / P r e p a r a t i o n / C o m m e n t s



Fl
ta

L E N L G e n e r i c Q A P l a n
A p p e n d i x E

f?
f c Sect ion:

Reagent W a t e r Log#_
T y p e : _____
Syst em ID: _____

Start Date __/
End Date / /



L E N L G e n e r i c Q A P l a n
A p p e n d i x E

D V : 0 6 0 9 9 0* E N L - P e n s a c o l a , Fl. S y s t e m ID: Log # Page of
Date Meter Cond. Comments I n t



L E N L G e n e r i c Q A P l a n
A p p e n d i x E

Reagent: W a t e r Tvne I I C a l i b r a t i o n / M a i n t e n a n c e L o aDV: 060990" N L - P e n s a c o l a , Fl - Sys t em ID: Log # Page of
Date Meter Condl Cond2 Comments Int

•



f . L E N L G e n e r i c QA P l a n"~ A p p e n d i x E

r •

_ * . '

R e f r i g e r a t o r / F r e e z e r C a l i b r a t i o n / M a i n t e n a n c e Log#__
S y s t e m ID: ________
Section: ________
Start Date / /
End Date / /



L E N L G e n e r i c Q A P l a n
A p p e n d i x Er R e f r i g e r a t o r - F r e e z e r C a l i b r a t i o n / M a i n t e n a n c e L o gD V : 0 6 0 9 9 0T E N L - P e n s a c o l a , F l - Sys t em I D : Log # Page of

Date T i m e T e m p Comments Int
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L E N L G e n e r i c Q A P l a nA p p e n d i x E

r
standards Log#_
Typ«: ___

_£/ Section: _____
Start Data i

- End Oat* y
JL~

J L



L E N L - P e n s a c o l a , F L S t a n d a r d s Log
L E N L G e n e r i c Q A P l a nA p p e n d i x E

D V : 0 9 1 8 9 1
S e c t i o n R e f e r e n c e Pg.

S t d . I D F O R W A R D R E F E R E N C E SR e f . P g . Date I n t . E x p i r e d /Consumed Date I n t .



L E N L G e n e r i c Q A P l a nA p p e n d i x E

D V : 0 6 0 9 9 0L E N L - P e n s a c o l a , F L .
-ontract: Case S A S :

RL #Page
S D G :

of

J f

j

Seq Comments ( continued )



L E N L G e n e r i c Q A P l a nA p p e n d i x E
PL #DV : luiay a. tjyaniaiLENL-Pensacola, FL

.ient:
Method Reference: QC:
Reaaents Ref :
Calih. Curve Data: Slope:
Prep: Date / / Tech:

a prep/Anaiys i s Bench Sheet Pag
Case: S D G :

Spec: Syst. ID

Intercept:
Analysis:

C / H / R
Std s . Ref:

C o r r . C o e f f .
Date / /

[e of

Tech:
Seq

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

S a m p l e #
Cal. Blank-SO
Cal Std 5ug
Cal Std 25ug
Cal Std lOOug
Dist. Std 50i*3
Dist ICV 50ug

ICB
PB (W / S)

PH>12
X
X
X
X
X
X
X
X

S
X
X
X
X
X
X
X
X

Cl
X
X
X
X
X
X
X
X

MtX
X
X
X
X
X
X
X

Hmg
X
X
X
X
X
X
X
X

V : LW t : g
X
X
X
X
X
X
X

SCF
X
X
X
X
X
X
X

C:mis
X
X
X
X
X
X
X

Time ADS ug indist. Waterug/L
X
X
X
X
X

Othern i g / K g
X
X
X
X
X

Comments

% Rec =
% Rec =

_

I

p

f lr ":fc.

CN 50 ml Report waters as ug/L.
Report solids as u g / g or m g / K g .C ml

= ug CN from Standard Curve
= L of original sample for d i s t i l l a t i o n for water samples

B = g of solid sample for dis t i l lation ( corrected for % Sol id s )
C = ml of d i s t i l l a t e taken for colorimetric determination

and: 50 ml = volume of original sample aliquot



* ^ . ^ , N ,

D V : 0 6 0 9 9 0L E N L - P e n s a c o l a , F L
B a l a n c e : S y s t e m I D _
Reagent Ref:_____

w«

E P T o x i c i t y f l e n c f r Sh.eet
D a t e / / I n i t i a l s

C / M / R Ref:_________ p H : S y s t e m I D _
S t a n d a r d s R e f :

' u e n ' e r i c y A J F JA p p e n d i x

RL # .Page
C / M / R R e f :

U L.

o f

Ref/

1
2
3
4
5
6
7

9
10

S a m p l eI D
— — — — — — — — — I I M l - M I - M I . - • — — — — — — — — — .11.. — — —

1^-=^

PR

S a m p l eM a s s , g-̂=̂"
I n i tPH PHAcid

•

PHAcid pHAcid PHAcid PHAcid pHA c i d pHAcid pHAcid pHAcid pHAcid PHA c i d pHAcid PHAcid PHA c j . d
f i

T o U f U
V k J » U r

Ref Comments



c
r

D V : 1 0 1 5 9 1L E N L - P e n s a c o l a , F L GF A n a l y s i s Log
L E N L G e n e r i c Q A P l a n

RL A p p e n d i x E

con trac t: Case:
Page

S D G :
o f

. . n a l y t e ( s ) :
S y s t e m I D : _

Method R e f : QC:
Program: Resul t s F i l e I D :

C a l i b r a t i o n Data
I D L / L i n e a r i t y R e f :
C / M / R R e f :
C a l . S t d s . R e f :

Date

I C V S t d s . R e f :
M S A S t d s . R e f :
Reagents R e f :
A n a l y s t :

S e q
1
2
3
4
5
6
7
3
9

10
11
12
13
14
15
16
17

* i a* J.O
* 1 Q™ Ly

20
21
22
23
24
25
26

i 27

£ O

29
*30

S a m p l e #
C a l . Blank S O
C a l . S t d S __
C a l . S t d S
C a l . S t d S
C a l . S t d S __

I C V
I C B
CRA

P B ( W / S )
P B ( W / S ) A
L C S ( W / S )

L C S ( W / S ) A

M a t r i x
X
X
X
X
X
X
X
X
X
X

S C F
X
X
X
X
X
X
X
X
X
X
1
1

DF
X
X
X
X
X
X
X
X
X
X
1
1

Comments

»



l !

r
i

r

DV: 102191 Hg Cold VaLENLr-Pensacola, FL
' . l e n t :

Method Reference: QC:
Reaqents Ref :
Calib. Curve Data: S l o p e :
Prep: Date / / Tech:

L E N L G e n e r i c Q A P l a nA p p e n d i x E
RL #por P r e p / A n a l y s i s Bench Sheet Page of

Case: S D G :
Svst. ID C/M/R

Stds . Ref:
Intercept: C o r r . C o e f f .

Analysis: Date / / Time: Tech:
Seq

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

*1 Q
*1 Q"ii7

20
21
22
23
24
25

S a m p l e #
Cal Blank SO

Std 0.05 ug
Std 0.1 ug
Std 0.5 ug
Std 1.0 ug
ICV 0.6 ug

ICB
PB (W / S)

— — — — — —

— — — — — —

— — — — — —
— — — — — —

g
X
X
X
X
X
X
X
X

Mtx
X
X
X
X
X
X
X

Hmg
X
X
X
X
X
X
X
X

V o l , lw g t , g
X
X
X
X
X
X
X

SCF
X
X
X
X
X
X
X

Resp. Time Waterug/L
X
X
X
X
X

Otherr a j / K g
X
X
X
X
X
X
X

Comments

% Recovery =

Seq C O M M E N T S



c

D V : 1 0 1 6 9 1L E N L - P e a s a c o l a , F L
l i e n t :

I C P A n a l y s i s L o g
Case:

Analyte(s):______________
S y s t e i f r - I D : _______ Program:
C a l i b . Data: C a l . S t d s . R e f :

Method R e f :

I D L / L N R T Y / I E C R e f :
C / M / R R e f :

Date

Resul t s F i l e I D :
I C V S t d s . R e f : _ _
I C S S t d s . R e f : _ _
C R I S t d s . R e f :

L E N L G e n e r i c Q A P l a n
A p p e n d i x E

RL #___
Page _

____ S D G : _ _
___ QC:___

o f

A n a l y s t
S e q

1
2
3
4
5
e
7
8
9

10
11
12
13
14
15
16
17

* 1 Q* -Lo
* 1 Q" Ly

20
21
22
23
24
*s e25
26
27
£. O

29
*30

S a m p l e #
C a l . Blank S O
Cal Std 1
Cal Std 2
Cal Std 3

' a l S t d 4
I C V
I C B
I C S A I
I C S A B I

CRI I
P B ( W / S )
P B ( W / S )

— — — — —

Matrix
X
X
X
X
X
X
X
X
X
X

S C F
X
X
X
X
X
X
X
X
X
X
1
1

DF
X
X
X
X
X
X
X
X
X
X
1
1

Comments

* •

1

1



D V : 0 6 0 9 9 0L E N L - P e n s a c o l a , F L
C o n t r a c t : Case:

• n n .. n ,,.n . ^ -
I n o r g a n i c s So* .ds Bench S h e e t

S A S :

L E N L G e n e r i c Q A P l a n
A p p e n d i x E RL #Page or

S O G :
M e t h o d R e f e r e n c e : QC: Date: A n a l y s t _
B a l a n c e : S y s t e m I D
Oven: S y s t e m I D

C / M / R R e f :
C / M / R R e f : Drying T i m e I n / O u t :

1
2
3
4
5
6
7

9
10
11
12
13
14
15
16
17
J.O

19
20
21
_ _it
O T•* J

S a m p l e # [ F r a c . Hmg. FreeLqd. DishN e t , g H e tGross, g

»

DryG r o s s , g
*

S o l i d s Comments
,,

•



L E N L G e n e r i c Q A P l a n
A p p e n d i x Er [V: 101491"L-Pensacola, FL

n Client:
1.1 Method R e f . :

Balance : Syst . ID :
Reagents Ref . :

Metals Digestion Bench
Case;

Fraction: QC:
CMR Ref.

Sheet

Date / /
DCS Ref .:
MSS Ref . :

RL #Page ot
S D G :

Tech:

i

C
[
«;.

rL
r\k

Seq
1
2
3
4
5
6
7
3
9
10
11
.2
13
14
15
16
17
18
19
20
21
22
23
24

S a m p l e #

— — — — —

— — — — —
— — — — —
________

________
- — — — — —
— — — — —
— — — — —
— — — — —
— — — — —

— — — — —
— — — — —
— — — — —

— — — — —

________
_______

pH<2 MtX Hrng Vol: lW g t : g OS VolL SCF COBlorA ClaB cityA Tex Art Comments

K E Y S : MatrixLW = Low WaterMW = Med WaterLS = Low SoilMS = Med Soil

ColorCo » ColorlessR = Red Or » OrangeBl = Blue W - WiiteY = Yel low Br - BrownGr = Green Gy = Grey

ClarityC = ClearCd - CloudyO - Opaque
TextureF = FineM = MediumCr = Coarse

1

1



L E N L G e n e r i c Q A P l a nA p p e n d i x E
D V : 0 6 0 9 9 0L E N L - P e n s a c o l a , F L

antract:
M e t a l s H e a d e r Data Bench Shee t
Case: S A S :

Page
S D G :

of

ICP ******************************
A n a l y t e ( s ) :
Method R e f :
S y s t e m I D :
I D L / L i n . / I E C R e f ;
C / M / R R e f :
Cal i b . S t d s . R e f :
I C V S t d R e f :
I C S S t d R e f :
Date
A n a l y s t
Program
Results F i l e I D
Run Log #
Comments:

*********************************
A n a l y t e : __
Method Ref: ________
S y s t e m ID: ________
I D L / L i n e a r i t y R e f : ________
C / M / R R e f : ________
C a l i b . S t d s . Ref: ________
I C V S t d . R e f : ________
M S A S t d . R e f : ________
Reagents Ref: ________
Date ________
A n a l y s t ________
Program ________
Resul t s F i l e I D ________
Run Log # ________
Comments:

GP *******************************



I ? ' " * ?
D V : 0 6 0 9 9 0L E N L - P e n s a c o l a , F L
C o n t r a c t :
A n a l y t e : _

| t^—3

Case:
M e t e r a b l e Parameter s Bench S h e e t

S A S :

M e t e r : S y s t . I D _
S t a n d a r d s R e f :

M e t h o d R e f e r e n c e :
C / M / R Ref:______ A n a l y s i s : Date

Reagent s R e f ;

-, T ., UiiiiiiiJ_» * 4. - L d l *A p p e n d i x E
RL IPage

____ SDG:________
_____ QC: ________

/ / A n a l y s t

o f

C a l i b . C u r v e Data: S l o p e : I n t e r c e p t : C o r r . C o e f f :
Seq

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

S a m p l e f M t r x . Pres. Hmg. S a m p l eV / M DP

•

Obs1 D e l t a Obs2 D e l t a Obs3 Result 'ii U n i t

S e q Comments



L E N L G e n e r i c Q A P l a nA p p e n d i x E

J : -

DV: 060990L S N L - P e n s a c o l a , F L
"•ontract :
Method Reference:
Reagents R e f :
p H : S y s t . I D
C a l i b . Curve Data:
Preo: Date /

Phenol P r e o / A n a l v s i s Bench Sheet
Case:-

C / M / R R e f :
S l o p e :

/ T e c h :

S A S :
QC:

S p e c : Sys t . ID
I n t e r c e p t :

Analys i s :

RL fPage __ of __
S O G :

S t d s . R e f :
C / M / R R e f :

C o r r . C o e f f :
Date / / T e c h :

S e q
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

|±L_

S a m p l e #
SO
S I
S 2
S 4
S 5
PB
L C S 3

pH£2
X
X
X
X
X
X
X

ci»
X
X
X
X
X
X
X

Mtx.

X
X
X
X
X
X
X

Hmg.

X
X
X
X
X
X
X

V 0 l , lw g t , g
X
X
X
X
x .
X
X

S C F

X
X
X
X
X
X
X

-

A . V o l 1mis
X
X
X
X
X
X
X

Aba. Tim* W a t e rm g / L
X
X
X
X
X

Otherm g / K g
X
X
X
X
X
X
X

Comments

Comments



D V : 0 6 0 9 9 0L E N L - P e n s a c o l a , F L S o ]
r̂ a m nsi r̂

et
C o n t r a c t :
A n a l y t e :

T S * S S , T D S 7 T V D S , T V S , T V S S
Case: S A S :

I t - W W W m ^ W T J i r n p ,

G e n e r i c QA P l a nA p p e n d i x ERL #Page
S D G :

M e t h o d R e f e r e n c e : QC: Date: A n a l y s t :
B a l a n c e : S y s t e m
Oven: S y s t e m

S e q
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

S a m p l e t

I D
I D
F a r m . Mtrx. Hmg. F r e eLqd DishI D

C / M / R
C / M / R
S a m p l eV o l , 1

Ref :
R e f : D r y / A s h T i m e I n / O u t :

DishN e t , g WetG r o s s , g DryG r o s s , g A s hG r o s s , g Resul tm g / 1 r i n g / k g Comments
'

S e q Comments



L E N L - P e n s a c o l a , F L
' S e c t i o n ______

L E N L G e n e r i c Q A P l a nA p p e n d i x E
D V : 0 9 1 8 9 1Organic S t a n d a r d s Log

I n t e r m e d i a t e / Working Ref er enc e Pg

A n a l y t e ( s )
Protoco l
M a t r i x

Method
Cone.

Back R e f . Lot Number P R E P A R A T I O NAmount D e s c r i p t i o n

S t o r a g e : LocationPackag ingC o n d i t i o n s
Prep . Date __/__ /__ Exp. Date __/__/

D i s p o s i t i o n if not consumed prior to expiration:.
I n i t i a l s

Comments ( N o t e I D o f s eparate a l i g u o t s )

Forward Reference sS t d . I D R e f . P g . Date I n t . E x p i r e d /Consumed Date I n t .



L E N L G e n e r i c Q A P l a n
A p p e n d i x E

D V : 0 8 2 8 9 1L E N L - P e n s a c o l a , F L
g l a n c e I D : CMR:

T P H V o l a t i l e s Prep L o gMS Ref:________
Oven ID:

RL #Page .
CMR:

o f

S e q
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
.6

17
18
19
20
21
22
23
24
25
26
27
28
29
30

I n t H m g Lqd C o l o r C l r t y T oDish t a l S o lWet ids Dry D T S A n a l y s i sV o l / M a s s D W B

" Seq Comments



— I-»M l-Vps\ y*
D V : 0 6 0 9 9 0

n . n
T P H - X Extract^.. Bench S h e e t A p p e n d i x EKLi fL E N L - P e n s a c o l a , F L

C o n t r a c t :
A n a l y t e ( s ) :
M e t h o d R e f e r e n c e :
Beqin Date: /
Balanc e: S y s t e m I D
S S R e f :

Case:

M e t h o d : S e p F /
/ T i m e : End

C / M / R R e f :

C L L E /
Date:

S A S :

S o x h l e t
/

Oven:
J_

/ Sonc /
T i m e

S y s t e m I D

Page o f
S D G :

M a t r i x : L e v e l :
Other -

: T e c h :
C / M / R R e f :

M S R e f : Reagents R e f :
Seq

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

S a m p l e f I n t H r o g C o ]B LorA C l lB
rtx T o lDish :al S o l .Wet

i

-

I d s Dry D T S E x t V / Wm l s / g C . V o lmis Comments



L E N L G e n e r i c Q A P l a nA p p e n d i x E
D V : 0 5 2 9 9 2L E N L - P e n s
Contrac t:
A n a l y t e ( s ) :

Begin:
End:

S y s t e m I D :
C a l i b r a t i o n :

Eval. T e s t ( s ) R e f :
I n i t i a l C a l i b . R e f :
C / M / R R e f :

a co la , F L _
Case:

) :
: Date / /

Date / /
••

GC A n a l y s i s Log

S A S :
Method R e f :
T i m e A n a l y s t
T i m e A n a l y s t

Program: GC

RL #Page of
S D G :

QC:

Det

S t a n d a r d ( s ) R e f :
S t a n d a r d ( s ) R e f :
S t a n d a r d ( s ) R e f :

S e q
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

S a m p l e # M a t r i x S C F DF F i l e I D Comments

t

L



L E N L G e n e r i c Q A P l a n
A p p e n d i x E

D V : 0 8 2 6 9 1L E N L - P e n s a c o l a , F L
ontract : -

A n a l y t e ( s ) :
Begin:
End:

S y s t e m I D :

Date /
Date /

T P H V o l a t i l e s
Case:

Method
/ T i m e
/ T i m e

Proaram

A n a l y s i s

R e f :

: GC

Log

A n a l y s t
A n a l y s t

RL #Page __ of __
S D G :

QC:

Det
C a l i b r a t i o n : C / M / R R e f :

I n i t i a l C a l i b . R e f :
S t a n d a r d ( s ) R e f :
S t a n d a r d ( s ) R e f :

S e g
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

' 2 6
27
28
29
30

S a m p l e # S C F M a t r i x F i l e I D Cone,p p m Comments



L E N L G e n e r i c Q A P l a nA p p e n d i x E
D V : 0 8 2 6 9 1L E N L - P e n s a c o l a , F L

ontract:
T P H - X A n a l y s i s L o g

Case:
RL #Page o f

S D G :
S e g
30
31
32
33
34
35
36
37
38
39
40
41
42
43
14
,5
46
47
48
49
50
51
52
53
54
55
56
57
58
60

S a m p l e # M a t r i x DF F i l e I D Cone,p p m Comments

.

1 S e g . Comments



D V : 0 6 2 1 9 0L E N L - P e n s
C o n t r a c t :
A n a l y t e ( s ) :
S y s t e m I D :

n n n n_ . 11
G C V o l a t i l e s A n a l . ^ i s Bench S h e e t

V™
A p p e n d i ^

B e g i n : Date
C a l i b r a t i o n :

i a c o l a ,

) :
i:
te /
on:

S y s t e m

f b
Case:

/ T i m e
I n i t i a l C a l i b .C / M / R R e f :Surroga t e S t d

I D

Program:
End: Date

R e f :
K e f :
C / M / R R e f :

S A S :
M e t h o d R e f :
GC

/ / T i m e
S t a n d a r d ( s ) R e f :S t a n d a r d ( s ) R e f :M a t r i x S t d R e f :

Oven: S y s t e m I D

Page __ of __
. S D G :

QC:
Det
A n a l y s t ( s )

i

C / M / R R e f : ' •
R e f #

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19

S a m p l e I F i l e I D I n t H m g Lqd

^

C o l o r cw»S A n l . V / Mm l s / g T o lDish t a l S o l .W e t I d s Dry

- 1

P P S S AS f t u o* D T SDWB S C F



mm
D V : 0 2 1 8 9 2L E N L - P e n s a c o l a

T E C H :

... - L E N i , Aj

T C L P PREP S H E E T
A p p e n d i xPage 2 of 2

RL#
E X T R A C T I O N I N F O R M A T I O N C / M / R : B A L A N C E OVEN 006:
B E G I N D A T E :

E N D D A T E :
S A M P L E I . D . F L U I D

T Y P E

T I M E :
T I M E :

WGT. OFS A M P L E E X T R .
W G T . O F
F L U I D

F L U I D iF L U I D i
AMOUNT OF

F L U I D C O L L E C T E D

f l R E F :f 2 R E F :
F i n a l

PH
C O M M E N T S

i

I *

J



1
D V : 0 2 1 8 9 2L E N L - P e n s a c o l a

D A T E :T E C H :

..,,13

T C L P C H A R A C T E R I Z A T I O N B E N C H S H E E T
S E M I - V O L A T I L E S

CLIENT(S):________________________

, ., .̂i G e n e r i c yA P l a nA p p e n d i x E
Page 1 of 2

A N A L Y S I S R E Q U E S T E D :
BNA:______
P E S T : _ _ _ _ _
HERB:_____
V O A :C / M / R : B A L A N C E p H M E T E R : . OVEN 006: M E T A L S :

S A M P L E I . D . F W G T . TV
W G T .

T V + S
W G T .

W G T . O F
T - S M P L

CVW G T . CV+SW G T .
W G T .C - S M P L

F + S L D S
W G T . % SOLIDSWET / DRY , P HI ( N T . / F I N L

F = F I L T E R , S = S A M P L E , C V = C O L L E C T I O N V E S S E L , T V = T R A N S F E R V E S S E L ,
T - S M P L = T R A N S F E R E D S A M P L E , C - S M P L = C O L L E C T E D S A M P L E , S L D S = S O L I D S



L E N L G e n e r i c Q A P l a n
A p p e n d i x E

D V : 0 6 0 9 9 0L E N L - P e n s a c o l a , F L
" lance ID: CMR:
Reagents R e f :

TRPH P r e p a r a t i o n Bench Shee t
Oven I D : _ _ _
S S R e f :

RL #Page
CMR:

or

R e f #
1
2
3
4
5
6
7
8
9

10
11
12
13

1 14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

I n t H m g Lqd C o l o r C l r t y TDish otal SolWet idsDry

»

D T S A n a l y s i sV o l / H a s s F n lV o l

S e q Comments



R r
L E N L - P e n s a c . ^
C l i e n t :

D V : 0 9 2 3 9 1

T y p e : BNA / PP / TPH / Other- _____
S e p F / L - L / S o n c / D i l t n / T u m b l e S U R R :
Balanc e:004 __ Oven:001 __

S u r r

O r g a n i c s E x t r a e -xon Bench S h e e t
C a s e : S D G :

' P l a n ' " 'E

M a t r i x : WAT / S O I L / ORG L E V E L : LO / MED
S P I K E :

S T A R T _ _ _
• H I E N D :

p H : 0 0 1
A n a l y s t s : P r e p Extr Dry

Reagen t s :
Cone \V

S e q
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

S a m p l e I V o l / W t End Vol [pH
1

% S o l . Dish

•

W e t Dry A p p e a r a n c e Comments
•i,



ttf*PV*9 f W C

A p p e n d i x EDV: 060990L E N L - P e n s a c o l a , F L
C o n t r a c t :
p H : S y s t e m I D
Balance: S y s t e m I D
Oven: S y s t e m I D

Orqanics S o l i d s - M o i s t
Case:

C / M / R r E F :
C / M / R R e f :
C / M / R R e f :

u r e / p H Bench) Shee t
S A S :

Date:
Date:
Drying

RL #Page __ of __
S D G :

/ / A n a l y s t
/ / A n a l y s t

T i m e I n / p u t :

i
2
3
4
5
6
7

9
10
11
12
13
14
1 5X *J

16
17
io
19
20
21
22

S a m p l e f Frac. Pype H»g. pr DishN e t , g WetSros s , g DryGross , g S o l i d s t o i s t . PH Comments



11 ...... II „...& H H 1-". i i. , J .. > Jt,ii.JiiL K N L G e n e r i c Q A P l a nA p p e n d i x E

| ) V : ] 1 0 5 9 1L E N L - P e n s a c o l a , F L
C l l e n t :

O r g a n i c s S c r e e n i n g Bench S h e e t

C a s e : S D G :
G C S y s t e m I D C a l i b . R e f D a t e ;

P a g e ~T of 2T

A n a l y s t :
S e q

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

S a m p l eI D Level

;

XF a c t o r

*

F i l eI D

*

C l e a nU p

•

Comment s
i,

•
.



DV: 012692
° E R A T O R

GC/MS VOA #1 Log Book
DATE

L E N L G e n e r i c Q A P l a n
A p p e n d i x E

LENL - Pensacola
_______ SDG

GC PROGRAM CRYO1 ____ -10 HOLD 3 M I N . : THEN 15 / M I N TO 30
THEN 7 / M I N TO 160 ; HOLD 0 MIN

SCAN RANGE: 35 - 260 TUNE F I L E : TONER 1 EM:____ SEQ. F I L E :
y9 UPLOAD F I L E : VDMP ACQUISITION CRN: D

H O L D 0 M I N . :
Bl

Q U A N T / U P L O A D
I . D . L I S T : I DISSS* ~S T D S : V S T D *M S T C *

Seq
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

1 28

FRN
>2
>2
>2
>2
>2
>2
>2
>2
>2
>2
>2
>2
>2
>2
>2
>2
>2
>2
>2
>2
>2
>2
>2
>2
>2
>2
>2
>2

Sample # LAB #
ColumnCondit

BFB

MPMPOS
1
2
3

VOLUME
5 u l / 5 p p tBFB
5ul/50ngBFB

Cciiiments
S T D

Daily Scan #Tune Area =

pH<2? OK?
X

QAREAQDEL
X

Time••
—
—
—
—
—
—
. ——
—
—
—
—
— —
— —
— —
—
— —
—
—
— —
— —
—
—
—
—
—ffc,--

f S I G N E D
- ARCHIVED

C O S I G N E D _
- T I C ' S



L E N L G e n e r i c Q A P l a n
A p p e n d i x E

DV:012692
" ' I T E R A T O R

GC/MS VGA #2 Log Book
DATE / /9_ CLIENT(S)__________________

_ -10 HOLD 3 M I N . : THEN 15 /MIN TO 30
THEN 7 / M I N TO 160 ; HOLD 0 MIN

SCAN RANGE: 35 - 260 TUNE F I L E : TUNER 1 EM:____ SEQ. F U E :

LENL - Pensacola
SDG

<C PROGRAM CRYO2 H O L D 0 M I N . :
B2

Q Q A N T / U P L Q A D ' 9 _ UPLOAD F I L E : VDMP_ A C Q U I S I T I O N C R N : D _
I . D . L I S T : I D_ isss* ~S T D S : V S T D *M S T C *

Seq
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

1 28

FRN
>4
>4
>4
>4
>4
>4
>4
>4
>4
>4
>4
>4
>4
>4
>4
>4
>4
>4
>4
>4
>4
>4
>4
>4
>4
>4
>4
>4

Sanple # LAB #
ColumnCondit

BFB

MrWPCS
1
2
3

VOLUME
5 i l l / 5 p p tBFB
S u l / S O n gBFB

, . . '

Ccnments
S T D

Daily Scan #Tune Area =

PH<2? OK?
X

QAREAQDEL
X

Time••

— —
— —
— —
— —
— —
— —
— —
— —
— —
— —
— —
— —
— —
— —
— —
— —
— —
— —
— —
— —
— —
— —
— .
— —
— —
— —

S I G N E D O O S I G N E D
- ARCHIVED - T I C ' S - E X T E N D E D REPORTS



L E N L G e n e r i c Q A P l a nA p p e n d i x E

OPERATOR DATE
GC PROGRAM _______
I N S T . I . D . _______
EM _____ S E Q . F I L E
UPLOAD F I L E . N A M E

FOR

G C / M S S V O
__ C L I E N T

M I N . &

LOG BOOK
SDG

S C A N RANGE
RATE" TO ____ HOLD.
____ T U N E F I L E

MUL

I . D . L I S T
ACQUISITION CRN

Q U A N T / U P L O A D DATE:.
S T A N D A R D S

SEO*
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

FRN
>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

>

S A M P L E^ LABf kUT>OS SC^ C O M M E N T S

*

CO-OK?
3 A R E A IQDEL

Tr
T

— T
T

— T
.,...1

1

S I G N E D C O S I G N E D



L E N L G e n e r i c Q A P l a nA p p e n d i x E

OPERATOR DATE
GC PROGRAM ________
I N S T . I . D . ________
EM _____ S E Q . F I L E
UPLOAD F I L E N A M E

FOR

G C / M S SVO #2 LOG BOOK
_ C L I E N T ____________

M I N . &
SOG

S C A N R A N G E
RATE TO ____ HOLD
____ T U N E F I L E

M I N .

I . D . L I S T
A C Q U I S I T I O N C R N

Q U A N T / U P L O A D DATE
S T A N D A R D S

SEQ*1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
13
19
20

FRN
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>

S A M P L E.# LAB*

-

A U TPOS S C F C O M M E N T S QCOK? QAREA_QBa

S I G N E D C O S I G N E D



C H E M T E X
Environmental & Industrial Hygiene Services

3082,25th Stree t
Port Arthur, TX 77642
Phone: (409) 983-4575
FAX: (409) 982-1522

QA Plan, Experience
&

Statement of Qual i f i ca t i on s

Submit t ed to
Mr. Blake Riggs

Bailey Disposal Site
OHM Remediation Services Corporat ion

225 W. Airtex Blvd
Houston, Texas 77073
Phone: (713) 775-7629
FAX: (713) 775-7659

Facil i t i e s are also available at
1825, N.P.I.D., Corpus Christi, TX 78408; Phone: ( 5 1 2 ) 299-9900; FAX: (512) 299-1155
16550, H i g h l a n d Road, Baton Rouge, LA 70810; Phone: (504) 752-5100; FAX: (504) 753-1782
138, N.Cit i e s Service Highway, S u l f u r , LA 70663; Phone: (318) 625-4613: FAX: (318) 625-4168



Content s
1. Project Experience/Client References
2. Qual i f i ca t i on s of the key personnel
3. F a c i l i t y layout
4. M a j o r Instrumentation
5. Quali ty Assurance Program Plan
6. A c c r e d i t a t i o n s / C e r t i f i c a t i o n s
7. Statement of Qual i f i ca t i ons
8. US EPA Water P o l l u t i o n S t u d y Results
9. US EPA Water S u p p l y S t u d y Resul t s

1 0 . A I H A ' s Prof i c i ency Analy t i ca l T e s t Results



Project Experience



C l i e n t Name & A d d r e s s
Citgo Petroleum Corporation
Hwy. 108
P. O. Box 1562
Lake Charles, LA 70602
Citgo Petroleum Corporation
Hwy. 108
P. O. Box 1562
Lake Charles, LA 70602
N a v a l A i r S t a t i o n /
Corpus Chr i s t i
Army Depot
S u i t e 143
C o r p u s C h r i s t i , TX 78419-5021
Mody K Boatright
629 S a n t a Monica
Corpus Chris t i , TX 78411
Terra T e c h n o l o g i e s
1500 S.Dairy A s h f o r d , Ste 225
H o u s t o n , TX 77077
Texas A & M University
Campus Box 213
Kingsv i l l e , TX 78363
Fina Oil & Chemical
14950, Heathrow Fores t Pkwy
H o u s t o n , TX 77032
Aker G u l f Marine
P. O. Box C
I n g l e s i d e , TX 78362

Contact & Phone No.
Debra Richards
318-497-340

David Waters
318-497-7370

A r t h u r Ruiz
512-939-3776

Mody K Boatright
512-852-6639

Mr. Rick K l o p p
713-497-1188

Mr.Rod Larson, CIH
512-595-2742

Mr. Bill Kirby
512-643-2545

Steve Hubbard
512-776-2833

N a t u r e of Work
Indus t r ia l H y g i e n e
Services & A n a l y s e s

Industr ia l H y g i e n e
Service s & A n a l y s e s

H a z a r d o u s W a s t e
Character izat ion

Projec t S t a r t Date Exp. Date
1 / 1 / 9 0 C o n t i n u i n g

Indus t r ia l H y g i e n e
Services & Analyse s

Contaminated Soil &
Hazardous W a s t e

A n a l y s i s

1 / 1 / 9 0

1 / 1 / 9 5

Ground water Moni tor ing 3 /8 /96

Ground Water Moni tor ing 6 / 8 / 9 5

4/27/95

Rigs and Pit s Monitoring 3 / 1 1 / 9 6

1 / 1 / 9 0

Cont inuing

C o n t i n u i n g

C o n t i n u i n g

Cont inu ing

Cont inu ing

Cont inu ing

Continuing

I



Emtech Environmental Service
7889 Leopard St
Corpus Chris t i , TX 78409
Emtech Environmental Service
7889 Leopard St
Corpus Chri s t i , TX 78409
Emtech Environmental Service
7889 Leopard St
Corpus Chri s t i , TX 78409
A l l w a s t e
P . O . B o x 113
S u l p h u r , LA 70664-113
Ameripol S y n p o l
1215 Main Stree t
P. O. Box 667
Port N e c h e s , T X 77651
City of Beaumont
P. O. Box 3827
Beaumont, TX 77704
American S a f e t y Corp.
1334 T e n t h St .
Slidell, LA 70458-2902
Environmental
Measurements Corp.
5 1 3 2 P a y n e
Baton Rouge, LA 70809
E T S
10461 Mammoth Dr.
Baton Rouge, LA 70814

J Ali en
800-336-0909

512-289-7596
Mary M c C o i g
800-336-0909

512-289-7596
Gary M c C o i g
800-336-0909

512-289-7596
Robert Palmero
800-460-4976

Richard S a u n d e r s
409-721-1547

Gloria Broussard
409-866-0023

Bob M i l l e r , C I H
504-641-2502

S t e v e Verret, C I H . C S P
504-767-7820

Barry Gibson
504-925-8405

W a s t e water & 1 / 3 1 / 9 6
Hazardou s W a s t e

A n a l y s i s
W a s t e water & 1 / 3 1 / 9 6
H a z a r d o u s W a s t e

A n a l y s i s
W a s t e water & 1 / 3 1 / 9 6

H a z a r d o u s W a s t e
A n a l y s i s

A s e b e s t o s & 1 / 1 / 9 0
H a z a r d o u s W a s t e

A n a l y s i s
N P D E S S a m p l i n g & 1 / 1 / 8 6
A n a l y s i s , S o l i d W a s t e

S a m p l i n g / H a z a r d o u s
W a s t e S a m p l i n g &

Monitor ing
C i t y E f f l u e n t , I n f l u e n t , 1 / 1 / 8 7

and S l u d g e Charac t er iza t ion
EPA Storm Water S a m p l i n g
I n d u s t r i a l H y g i e n e 6 / 1 / 9 6
Services & A n a l y s e s

I n d u s t r i a l H y g i e n e 1 / 1 / 9 3
Service s & A n a l y s e s

S t a c k S a m p l i n g A n a l y s e s , 1 / 1 / 8 7
Incinerator Burn A n a l y s e s

and Ambient Air Moni tor ing
Service s

Cont inu ing

C o n t i n u i n g

C o n t i n u i n g

C o n t i n u i n g

C o n t i n u i n g

C o n t i n u i n g

Cont inu ing

Cont inu ing

Cont inuing



Entergy
350 Pine St.
Beaumont, TX 77704
F i n a Oil & Chemical
P. O. Box 849
Port Arthur, TX 77642
Four Seasons Environmental
3449 I-10 F r o n t a g e Rd.
Port A l i e n , LA 70767
G u l f Coast S a f e t y & H e a l t h
P. O. Box 1636
Pasadena, TX 77501-1636
Gray Environmental
P. O. Box 58249
H o u s t o n , TX 77258-8249
Hamlin & Harris
1728 Cloverdale
Baton Rouge, LA 70808
H u n t s m a n Corp.
P. O. Box 847
Port N e c h e s , T X 77651

I n d u s t r i a l H y g i e n e
Services , Inc.
P. O. Box 15075
Baton Rouge, LA 70895
Mobil Chemical BCSP
P. O. Box 215
Beaumont, TX 77704

Gene Cot ton
409-827-5102

A l a n Brown
409-963-6806

J o h n Quinn
504-344-6570

A n n e t t e Owens
713-910-3800

Don Gray
713-333-2350

Dr. Mike Harris
504-387-2847

Dave Mohr
409-723-3422

Joe Wood, CIH
504-923-0125

S c o t t Arnold
409-839-1543

Contaminat ion Survey, 8 / 1 / 9 5
S a m p l i n g & A n a l y s e s f or

P C B ' s
I n d u s t r i a l H y g i e n e 1 / 1 / 9 3
& A s b e s t o s Service s &
A n a l y s e s

I n d u s t r i a l H y g i e n e 1 / 1 / 9 3
Service s & A n a l y s e s

I n d u s t r i a l H y g i e n e 1 / 1 / 9 3
Service s & A n a l y s e s

A s b e s t o s , Lead, 1 / 1 / 9 3
& Hazardou s W a s t e

Services & A n a l y s e s
Environmental & 1 / 1 / 9 3
I n d u s t r i a l H y g i e n e
Service s & A n a l y s e s
H a z a r d o u s W a s t e 1 / 1 / 9 3
Characterization, Soil & Water

S a m p l i n g & A n a l y s e s for EPA
Priority P o l l u t a n t s , N P D E S
Permit A n a l y s e s

C o n t i n u i n g

Cont inu ing

C o n t i n u i n g

C o n t i n u i n g

C o n t i n u i n g

C o n t i n u i n g

C o n t i n u i n g

I n d u s t r i a l H y g e i e n e &
A s b e s t o s Service s &
A n a l y s e s

I n d u s t r i a l H y g i e n e
Services & Analy s e s

1 / 1 / 9 5 Cont inu ing

1 / 1 / 9 3 C o n t i n u i n g

I I I



f
NALCO Chemical Co.
P. O. Drawer 1
River Rd. (LA H w y . 44)
Garyvi l l e , LA 70051
N o r t h r u p - G r u m m a n
4400 Legion St.
Lake Charl e s , LA 70615
O H M C o r p o r a t i o n
225 W. A i r t e x Blvd.
H o u s t o n , TX 77090

Petroleum Laboratories
109 Cleve land St.
Houma, LA 70360
S a f e t y , Inc.
P. O. Box 2034
N e d e r l a n d , TX 77627
S t a r Enterprise
P.O. Box 713
Port Arthur, TX 77640

Texaco Research
& Development

P.O. Box 5519
Port Arthur, TX 77642

Texas Drydock
P. O. Box 968
Orange, TX 77631

f
Rodney Bourgeois
504-535-2221

Rick Keen
318-493-3824

C h e t S c h e i b e l
713-775-7629

D u d l e y S m i t h
504-868-4820

K e n n e t h Wine s
409-727-2811

Dennis Brown
409-989-7172

Jerry T e l s c h i k
409-989-2855

Bill H a r d y
409-985-6790

N P D E S Permit Analy s e s 1 / 1 / 9 3
& H a z a r d o u s W a s t e
Character izat ion

I n d u s t r i a l H y g i e n e 1 / 1 / 9 5
Servi c e s & A n a l y s e s

Bail ey S u p e r f u n d S i t e - 1 /1 /96
Bridge C i t y , T X
M o n i t o r i n g Servic e s

& A n a l y s e s
H a z a r d o u s W a s t e 1 / 1 / 9 3
C l a s s i f i c a t i o n , Moni tor ing
& A n a l y s e s
A s b e s t o s & Lead 1 / 1 / 9 3
Service s & A n a l y s e s

N P D E S Permit 1 / 1 / 9 3
A n a l y s e s , Plant W i d e
E f f l u e n t Monitor ing

Service s & A n a l y s e s
H a z a r d o u s W a s t e 1 / 1 / 9 3

Characterization,
I n d u s t r i a l H y g i e n e

A n a l y s e s , O u t f a l l
Monitor ing & A n a l y s e s
H a z a r d o u s W a s t e 1 / 1 / 9 4
Characterization
& A n a l y s e s

f f
C o n t i n u i n g

C o n t i n u i n g

C o n t i n u i n g

C o n t i n u i n g

C o n t i n u i n g

Cont inu ing

Cont inu ing

Cont inu ing



U S Army H e a l t h C l i n i c
Bldg. 458
Red River Army Depot
T e x a r k a n a , TX 75507-5000

tW o o d w a r d - C l y d e
1709 Prien Lake Rd
Lake C h a r l e s , LA 70601
Goodyear Tire & Rubber Co.
P. O. Box 26003
Beaumont, TX 77720-6003
Basic I n d u s t r i e s
P.O. Box 2172
N e d e r l a n d , TX 77627
Bay town Public Works
1200 Lee Drive
Baytown, TX 77520
Compliance C o n s u l t a n t s , Inc.
11745 Bricksome Ave
Baton Rouge, LA 70809
Fire s t one
P. O. Box 1269
Orange, TX 77631
H e a l t h & S a f e t y Management
P. O. Box 21572
Beaumont, TX 77720-1572
J o n e s & Neuse , Inc.
2300 H w y . 365, S t e . 250
N e d e r l a n d , TX 77627

Ronnie Evans
903-334-4192

C h a r l e s S e l f
318-478-5532

Phil Potter
409-794-5281

Doug P h e l p s
409-722-7897

Mike H u g h e s
713-420-3508

Steve F i e l d
504-292-8488

Robert Bucklin
409-883-1745

Richard Gri f f in
409-842-4094

Bob Davis
409-721-6863

I n d u s t r i a l H y g i e n e 1 / 1 / 9 3 12 /31/95
& Air M o n i t o r i n g ,
Asbes t o s A n a l y s e s

I n d u s t r i a l H y g i e n e 1 / 1 / 9 3 C o n t i n u i n g
Servi c e s & A n a l y s e s

A s b e s t o s A n a l y s e s 1 / 1 / 9 3 Cont inu ing

A s b e s t o s Bulk & Air 1 / 1 / 9 3 C o n t i n u i n g
A n a l y s e s

S l u d g e , Sewage and 1 / 1 / 9 3 Continuing
Wastewat er A n a l y s e s

Ground Water Moni tor ing , 1 / 1 / 9 3 C o n t i n u i n g
E f f l u e n t A n a l y s e s , &

H a z a r d o u s W a s t e
Characterization

A s b e s t o s Bulk & Fiber 1 / 1 / 9 3 C o n t i n u i n g
A n a l y s e s , and I n d u s t r i a l

H y g i e n e Service s
I n d u s t r i a l H y g i e n e & 1 / 1 / 8 6 Cont inu ing
Environmental A n a l y s e s

S o i l S a m p l i n g , Hazardou s 1 / 1 / 9 3 C o n t i n u i n g
W a s t e Characterizat ion,

Groundwater Monitor ing &
A n a l y s e s



I
Morton Internat ional Inc.
P. O. Box 500
New Iberia, LA 70562
Subra Co.
PO. Box 9813
New Iberia, LA 70562
Unocal
P. O. Box 237
N e d e r l a n d , TX 77627
Dupont
P. O. Box 3269
Beaumont, TX 77704
N o r t h S t a r S t e e l
P. O.Box 2390
Beaumont, TX 77704
Four Sea son s Environmental
3107 S o u t h Elm Eugene St.
Greensboro, NC 27406
Mobil Exploration &
Producing U S A
P. O. Box 239
Saratoga , TX 77585
A l l i e d S i g n a l
Farm Road 1006
P. O. Drawer 640
Orange, TX 77631-0640
Baylor Col l eg e of Medicine
O f f i c e o f Environmental Safe ty
One Baylor Plaza, B C M - K 1 1 1
H o u s t o n , TX 77030-3498

Mike Broussard
318-867-4263

Wilma Subra
318-367-2216

Ray Hof fpau ir
409-724-3207

Berlin C a s s i d y
409-727-9697

J o h n N e l s o n
409-769-1030

Mark Sackman
800-868-2718

S t e p h e n Brents
409-274-5741

Gene A t k i n s
409-882-3652

Tom Doyle
713-798-3498

Ground water Monitor ing & 1 / 1 / 9 3
A n a l y s e s f o r Tebu th iuron

N P D E S Discharge
A n a l y s e s f o r
Carbofuran & C a r b o s u l f a n

1 / 1 / 9 3

N P D E S Permit A n a l y s e s 1 / 1 / 9 3

I n d u s t r i a l H y g i e n e 1 / 1 / 9 3
A n a l y s e s

S t e e l Product T e s t i n g & 1 / 1 / 9 3
A n a l y s e s

I n d u s t r i a l H y g i e n e 1 / 1 / 9 3
Service s & A n a l y s e s

Oil F i e l d Soi l Contamination 1 / 1 / 9 3
Survey , S a m p l i n g & A n a l y s e s

I n d u s t r i a l H y g i e n e
Services & A n a l y s e s

1 / 1 / 9 3

Cont inu ing

Cont inu ing

C o n t i n u i n g

C o n t i n u i n g

C o n t i n u i n g

C o n t i n u i n g

Continuing

NPDES Permit A n a l y s e s 1 / 1 / 9 5 Cont inu ing
for Organics & Inorganic s

Cont inu ing



Evans Cooperage of
H o u s t o n , Inc .
10521 S h e l d o n
Houston, TX 77044
Explorer P i p e l i n e
P. O. Box 5231
Port Arthur, TX 77640
Betz Laboratories
P. O. Box 1600
Route 9
Beaumont, TX 77713
Jones & Neuse, Inc.
912 C a p i t a l of
T e x a s H w y . S o u t h ,
S u i t e 300
A u s t i n , TX 78746
J o n e s & Neus e , Inc.
912 C a p i t a l of
T e x a s H w y . S o u t h ,
S u i t e 300
Austin, TX 78746
O H M C o r p o r a t i o n
2011 V a n d e v e l d e
A l e x a n d r i a , LA 71303
Ausimont U S A , I n c .
Farm Road 1006
P. O. Box 3860
Orange, TX 77631-3860

Sharon F i s h e r
713-456-8333

V a u g h n Robertson
409-736-4262

Doug S t a f f o r d
409-866-4778

Robert H a h n
800-580-9840

Robert H a h n
800-580-9840

Mark Proctor
318-473-4240

Tom Lanza
409-883-5930

I n d u s t r i a l H y g i e n e 1 / 1 / 9 3
Service s & A n a l y s e s

O u t f a l l Moni tor ing 1 / 1 / 9 3
& Organic A n a l y s e s

S e w a g e and Was t ewa t er 1 / 1 / 9 3
O u t f a l l Monitor ing &

Organic A n a l y s e s

J B S / J C S S u p e r f u n d - 1/1/93
S i t e - T e x a s , A s b e s t o s &
Lead M o n i t o r i n g &
A n a l y s e s

Bergstrom A i r f o r c e Base, 1 / 1 / 9 3
A u s t i n , T X

C o n t i n u i n g

C o n t i n u i n g

C o n t i n u i n g

C o n t i n u i n g

C o n t i n u i n g

E n g l a n d A i r f o r c e Base, 1 / 1 / 9 4
A l e x a n d r i a , LA

Environmental & 1 / 1 / 9 3
I n d u s t r i a l H y g i e n e
Services & A n a l y s e s

C o n t i n u i n g

C o n t i n u i n g



Qualifications of the Key personnel



Dr. C.N. Reddy, M.S., Ph.D., Cffl , ASP, Director.
Professional Qualification: March 86 - Present, Responsible for day to day operation of the

laboratory, providing the fac i l i t i e s for all the laboratories under the Chemtex and
in-charge of c o n f i d e n t i a l i t y , security and integrity of the laboratories and as well as
the analytical data.
November 80 - March 86: Supervisor, Kemron Laboratory.
Cert i f i ed Industrial Hygieni s t 1993.
Associate S a f e t y Profess ional 1993.

Education: Post Doctoral F e l l o w : May 78 - November 80, Louisiana S t a t e University, Baton
Rouge, LA.
Ph.D.: 1978 - Soi l Chemistry - Louisiana S t a t e University, Baton Rouge, LA.
M.S.: 1973 - Soil Science & Agricultural Chemistry, Indian Agricultural Research
Inst i tu t e , New Delhi, India.

Affiliations: American Chemical Society.
American Soc i e ty Agronomy.
American Soc i e ty of Soil Science.
American Indus tr ia l Hygiene Association.
American Soci e ty of S a f e t y Engineers.

Dr. Ramesh K. Cher iv ira la , M.S., Ph.D., QA/QC Coordinator.
Professional Qualifications: June 1995 - Present, Responsible for the day to day QA/QC operations

of the laboratory and data validation, reduction and reporting of the analytical results.
Training of the personnel in organic division of the laboratory.
April 1992 - June 95, Responsible for the analysis of Organic p o l l u t a n t s in d i f f e r e n t
matrices, such as S o i l , Water, Was t e Water, S l u d g e and Indus tr ia l Hygiene S a m p l e s
by GC, H P L C , 1C and IR spec trophotometer at C H E M T E X .

Education: Ph.D 1991, Organic Chemistry, "Synthe s i s , Reactivity and Spec tra l studies of
isoxazole derivatives" Osmania University, India.
M.S. 1986, Organic Chemistry, Kakat iya University, India.

Affiliations: American Chemical Society.
G u l f Coast Deep S o u t h Sec t i on of American Indus tr ia l H y g i e n e Association.

Mr. Prasad K Lavu, M.S., B i o l o g i s t / M i c r o s c o p i s t .
Professional Qualifications: October 1991 - Present, Responsible for the analysis of various Cla s s i c

Wet Chemical parameters, microbiological analysis, asbestos analysis and f i b er
counting.



Education: Doctoral S t u d e n t , 1989-91, University of Southwestern Louisiana, Louisiana.
M.S. 1987, Biology, S . K . University, India.
B.S. 1984, Physical and Chemical Sciences, S.K. University, India.

Dr. V.N.R.Mukku, M.S., Ph.D., Phys i c i s t /Chemi s t .
Professional Qualifications: Jan 1992-Present: Responsible for the analysis of Semi-Vola t i l e

analysis using GC/MS and responsible for the analyses of Pest ic ide s , Herbic ide s and
P C B ' s using G C / E C D .

Education: 1979, M.S.: Physics, University of Roorkee, India.
1983, Ph.D: Atmospheric S t u d i e s , Kashmir University, Srinagar, India.

Dr. S r i r a m o j i Manohar, M.S., Ph.D., Senior Chemist.
Professional Qualifications: January 1994 - Present, Responsible for the analysis of metals by AA

(Flame and Furnace) and ICP.
Education: Post-doctoral Fellow: 1992 - January 94, University of Oklahoma, Norman,

Oklahoma.
Ph.D.: 1990, Physical Chemistry, Osmania University, India.
M.S.: 1985, Physical Chemistry, Osmania University India.

Affiliations: American Chemical Society.
Dr. M u l a m , M.S., Ph.D., Organic Chemist
Professional Qualifications: J u n e 1994 - Present, Organic Chemist, Responsible for the analysis

of V o l a t i l e organics present in multimedia samples by G C / M S .
February 1992 - May 1994, Research Assoc ia t e at Tini Pharma L t d , India.

Education: Ph.D. Sri Venkateswara University, I n d i a 1992. "Synthe s i s , S p e c t r a l and Biological
S t u d i e s of some Organophosphorus Heterocyc l i c Compounds."

Dr. S.R. Kor, M.S., Ph.D., Senior Chemist
•

Professional Qualifications: Jan 1994 - Present, Responsible for the analysis of metals by ICP and
AA.
November 1993 - Jan 94: Responsible for the analysis of metals by using AA ( F l a m e
and Furnace) and ICP at C H E M T E X .



November 1990 - December 1992, Chief Environmental Chemist, Environmental
Control Division, Ministry of Heal th , Govt of Jamaica, Govt of Jamaica, West Indies.

Education: Project Ass i s tan t: Augus t 1989 - October 1990, S.V. University , India.
Ph.D.: December 1990, Analyt ical Chemistry, S . V . University, India.
M.S.: August 1986, Environmental Chemistry, S . V . University, India.

Affiliations: G u l f Coast Deep S o u t h Sect ion and Coastal bend of American Indus tr ia l Hygiene
Association.

Dr. S.R. Gosala, M.S. Ph.D., Chemist
Professional Qualifications: June 95 - present: Responsible for the analysis of Vola t i l e Aromatic

Hydrocarbons using Gas Chromatography and Total Petroleum Hydrocarbons.
1993 - May 95, Research F e l l o w , J a p a n e s e University, Photocatalys t s . Puri f i ca t ion
of drinking water using semiconductor materials on presence of sun l igh t
1991 - 93, Research Assoc ia t e , JJT, Bombay Photoelectro Chemistry.

Education: Ph.D.: 1987 - 1991, Analyt i ca l Chemistry, S . V . University, Tirupa t i , India.
Vishnu Bat tu la , M.S. Chemist.
Professional Qualifications: March 1995 - Present, Responsible for classical Wet Chemical

parameters. Also responsible for Asbestos Analysis, Fiber Counting, and Bulk Analys i s
1991 - 1992, B.R. Engineering Works. Responsible for monitoring ground water
resources; excavation of canals and other irrigation resources.

Education: M . S . Environmental Science and Engineering, University of New Haven, New
Haven, CT, 1994.

Dr. H.R. G o o l l a , M.S. Ph.D., Organic Chemist
Professional Qualifications: May 1995-Present: Working with 1C and Gas chromotographs for

multimedia environmental and industrial hygiene samples.
J u n e 1986 - May 1995: Worked on development of a process in synthesis of
automerlvi drugs used during chromotoghraphy to treat cancer p a t i e n t s as young
s c i en t i s t s f e l l o w in school of Chemistry. Used d i f f e r e n t spectral and separation
techniques like N M R , MASS, Chromatography and H P L C .

Education: 1983, M . S . : S.K. Universi ty Anantapur, India .
1986, Ph.D.: S.K. Univers i ty Anantapur, I n d i a .



Dr. R.P. Kankat i , M.S., Ph.D., Organic Chemist.
Professional Qualifications: May 1995-Present: Responsible for the analysis of purgeable aromatic

hydrocarbons using Gas Chromatography and Semi-Vola t i l e analysis using
G C / M S .
1993 - 1995, As a post-doctorine research scientist at "Inst i tu t e of Chemistry"
National Autonomous University of Mexico, Mexico, D.F.
1992 - 1993, Research Associate at Dept. of Chemistry Osmania University,
Hyderabad, India.

Education: 1984, M.S.: Organic Chemistry.
1992, Ph.D: Organic Chemistry. "Synthe s i s and Physiological Act iv i ty of 3-Heteryl
and 3,4 annelated AZA heterocycles derived from 3-amino Coumarins".

Affiliations: American Chemical Society.

Dr. M.R. Pola la , MS., Ph.D., B i o l o g i s t / M i c r o s c o p i s t .
Professional Qualifications: Jan 1996 - Present: Responsible for the analysis of asbestos and f iber

counting and microbiological analysis.
May 1992- 96: Post-doctoral f e l l o w , S.KUnivers i ty, India, Worked on acute toxicicity
t e s t s like LC S O , s a f e level concentrations of p e s t i c i d e s , metals are evaluated with
reference to aquatic organisms. The toxic impact of p o l l u t a n t s on biochemical and
phys io logical changes in animals are noticed.

Eduction: 1983, M . S . , S . K . Universi ty, India.
1986, M.Phi l , S.K. Universi ty, India.
1991, Ph.D., Environmental Biology, S . K . University, India.

D r . K . C . K . R e d d y , M.S., Ph.D., Environmental S o i l Chemist
Professional Qualifications: May 1996 - Present: Responsible for the analysis of wet chemical

parameters, metals, radio chemical, and silica.
S e p t 1976 - May 96: Worked as a senior scientist and pro j e c t co-ordinator in Indian
Council of Agricultural University, Hyderabad , India. Performed research in the f i e l d
of soil t e s t ing and plant nutrition in relation to major secondary and micro-nutrients
leading to optimization and prevention of p o l l u t i o n of the agricultural sites.
Coordinated mul t i locat ion research p r o j e c t s on soil t e s t ing and soil hea l th care.



Education: 1976; Agricultural Research Services (ARS).
1972 - 76: Ph.D., Soil Sciences, Indian Agricultural Research I n s t i t u t e , New Delhi,
India.
1969 - 72: M.S., Soil Sciences, GB Pant University of Agriculture and Techno logy,
Pant Nagar , U.P., India.
1965 - 69: B.S., Agriculture, A.P. Agricul ture University, Hyderabad, India.

Affiliations: Member of Indian Socie ty of Soil Sciences.

Mr.Prashant Bagade., M.S., Ph.D S t u d e n t . , B i o l o g i s t / C h e m i s t
Professional Qualifications: July 1996 - Present: Responsible for the analysis of Microbiological

organisms and asbestos.
Education: Augus t 1991 - Present. Ph.D. (dissertation pending): Virginia Polytechnic I n s t i t u t e

and S t a t e University, Blacksburg, Virginia. Conducted research on virus resistance
in soybean.
July 1988 - March 91: M . S . , Genetic s , G.B Punt University of Agriculture and
T e c h n o l o g y , Pant Nagar, U.P., India.

Affiliations: Member of American Soc i e ty of Agronomy.

Mrs. M a l a t h i Palem., M.S., Chemist.
Professional Qualifications: May 1996 - Present: Responsible for the analysis of wet chemical

parameters.
Education: May 1987 - 89: M.S., Analyt i ca l Chemistry, S.K. University, Ananthapur, India.

J u n e 1984 - 87: B.S., S.K. Univers i ty, Ananthapur, India .
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L I S T O F M A J O R A N A L Y T I C A L E Q U I P M E N T

SerialI N a m e of the Instrument
1 G C / M a s s S p e c t r o p h o t o m e t e r

- Purge & T r a p Auto sampl er
- Concentrator

2 G C / M a s s S p e c t r o p h o t o m e t e r
- Auto sampl er

3 G C / M a s s Spec tropho tome t er
- Purge & T r a p Sys t em

4 G C / M a s s Spec t ropho tome t er
- Autosampler

5 G C / M a s s Spec trophotometer
- Autosampler

6 G C / M a s s Spec t ropho tome t er
- VOC Autosampler
- Cryogenic Concentrator

7 Gas Chromatograph
^- - Auto sampler

8 Gas Chromatograph
- Autosampler

9 Gas Chromatograph
- Autosampler

10 Gas Chromatograph
- Autosampler

11 Gas Chromatograph
- Autosampler

12 Gas Chromatograph
- Autosampler

13 Gas Chromatograph
- Autosampler

14 Gas Chromatograph
- Autosampler

M a k e / M o d e l
HP 5890
A L S 2 0 0 0
LSC 2016
HP 5890
HP 7673
HP 5890, Series H
OI Analytical
HP 5890, Series H
HP 7673
Perkin Elmer GC1020

HP 5890, Series H
Nutech 3600
Nutech 3550A Series

D e t e c t o r / S y s t e m
H P M S D 5 9 7 0

HP MSD 5970

H P M S D 5 9 7 0

HP MSD 5970

MSD QMS 910

HP MSD 5972

HP 5890
HP 7673
HP 5890
HP 7673
HP 5890, Series H
HP7673A
HP 5890, Series H
H P 7 6 7 3 A
HP 5890
HP 7673
HP 5890
HP 7673
HP 5890, Series n
H P 7 6 7 3 A
HP 5890, Series H

F I D

FED

FED

F I D

F I D

FED

FED

FED
H P 7 6 7 3 A



Serial
S Name of the Instrument
15 Gas Chromatograph

- Auto sampler
16 Gas Chromatograph

- A u t o s a m p l e r
17 Gas Chromatograph

- A u t o s a m p l e r
18 Gas Chromatograph

- Autosampler
19 Gas Chromatograph

- Autosampler
20 Gas Chromatograph

- Autosampler
21 Gas Chromatograph

- Purge & T r a p Autosampler
- Concentrator

22 Gas Chromatograph
- Purge & T r a p Autosampler
- Concentrator

23 Gas Chromatograph
- Autosampler

24 Gas Chromatograph
- Autosampler

25 Gas Chromatograph
- Autosampler

26 Gas Chromatograph
27 Gas Chromatograph
28 Gas Chromatograph
29 Gas Chromatograph
30 Gas Chromatograph
31 Gas Chromatograph
32 Gas Chromatograph

f t f a k e / M o d e l
HP 5890, Series H
HP 7673
HP 5890
HP 7673
HP 5890, Series n
H P 7 6 7 3
HP 5890, Series H
H P 7 6 7 3 A
HP 5890, Series H
HP7673A
HP 5890, Series D
HP 7673
HP 5890, Series H
ALS2000
L S C 2 0 1 6
HP 5890, Series H
ALS2000
LSC2016
HP 5890, Series
HP 7673
HP 5890, Series H
HP 7673
HP 5890, Series H
HP7673A
HP 5880
HP 5880
HP 5880
H A C K
SRI Instruments
SRI Instruments
SRI Instruments

D e t e c t o r / S v s t e m
F I D

FED

FPD

F I D

F I D

NPD

PID

PID

ECD

ECD

ECD

TCD
FED
F I D
TCD
ECD
F I D
F I D



Serial . : • ' • : . . , : v f e . . • : - : , :;;.v. • ^ J ^fi Name of the Instrument ; :
33 Gas Chrdmatograph

- Autosampler
34 Gas Chromatograph

- Auto sampler
35 I n d u c t i v e l y Coupled Plasma

S p e c t r o p h o t o m e t e r
36 Induct ive ly Coupled Plasma

Spec t ropho t ome t e r
37 Atomic Absorpt ion Spec t ropho tome t er
38 Atomic Absorpt ion Spec tropho tomet er
39 Atomic Absorpt ion Spec trophotometer
40 Atomic Absorpt ion Spec tropho tomet er
41 Atomic Absorpt ion Spec tropho tomet er
42 Atomic Absorption Spectrophotometer
43 Atomic Absorption Spectrophotometer

-̂44 Atomic Absorption Spectrophotometer
45 H i g h Performance Liquid Chromatograph
46 H i g h Performance Liquid Chromatograph

- Autosampler
47 Ion Chromatograph
48 Ion Chromatograph

- Autosampler
49 Ion Chromatograph

- Autosampler
50 Ion Chromatograph

- Auto sampler
51 X-Ray Dif f ra c t i on
52 Transmiss ion Electron Microscope
53 Total Organic Carbon Analyzer

M a k e / M o d e l
SRI Instruments

SRI Instruments

LeemanLabs

Perkin Elmer

Varian 400 Zeeman
Varian 400 Zeeman
Perkin Elmer 5100
Perkin Elmer 5100
Perkin Elmer 5100
Perkin Elmer 5100
Perkin Elmer 5000
Perkin Elmer 560
D I O N E X , VDM-2
DIONEX, VDM-2
D I O N E X , A S M - 2
D I O N E X , CDM-2
DIONEX, CDM-2
D I O N E X , A S M - 2
DIONEX, CDM-3
D I O N E X , A S M - 2
D I O N E X , ADM-2
D I O N E X , A S M - 2
Diano series 9000
J E O L J E M 1 0 0 C X 1 1
Beckman

Dete c t o r /Sys t em.
PID

ECD

AES

AES

Flame
Furnace
Flame
Flame
Furnace
Furnace
Flame
Flame
U V / V I S
U V / V I S

Conduct ivi ty
Conduct ivi ty

Amperometric

Conductivity

X-Ray



SerialI i
54
55
56
57
58
59
60
61
62
63
64
65
66
67

""68
69
70
71
72

Name of the Insf rurneqt
Total Organic H a l i d e Analyzer
Total Organic H a l i d e Analyzer
Infrared Spec t ropho tome t er
Mercury Analyzer
Microscope
Microscope
Phase Contrast Microscope
Phase Contrast Microscope
Phase Contrast Microscope
Phase Contrast Microscope
Phase Contrast Microscope
Stereo Microscope
Stereo Microscope
Stereo Microscope
Stereo Microscope
Polarized Light Microscope
Polarized Light Microscope
Polarized Light Microscope
Polarized Light Microscope

M a k e / M o d e l
Dohrmann
Dohnnann
Buck S c i e n t i f i c
Buck S c i e n t i f i c
Nikon, Labophot
Nikon, Labophot
Nikon, Labophot
Nikon, Labophot
Nikon, Labophot
Nikon, Labophot
Nikon, Labophot
Nikon, SMZ-1
Nikon, SMZ-1
Nikon, SMZ-1
Nikon, SMZ-1
Nikon, Labophot
Nikon, Labophot
Nikon, Labophot
Nikon, Labophot
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1. INTRODUCTION

A p p r o p r i a t e use of data generated under the great range of analyt ical c o n d i t i o n s
encountered in Environmental A n a l y s i s require reliance on the q u a l i t y control
procedures and criteria incorporated into the methods and procedures. The purpose
of thi s manual is to describe the Qual i ty Assurance ( Q A ) / Q u a l i t y Control ( Q C )
Program activit ies of C H E M T E X Environmental & Indu s t r ia l H y g i e n e Services , Inc.
Services include sample analysis for metals, extractable and volat i l e Organics,
p e s t i c i d e s / P C B s , wet chemistry and waste water. T h i s Quality Assurance Plan is a
written document of the QA/QC structures employed by C H E M T E X to ensure that
all data is accurate and defensible .



2 . Q U A L I T Y A S S U R A N C E O B J E C T I V E S

C H E M T E X c o n s i s t e n t l y produces analytical d a t a which i s accurate, d e f e n s i b l e , and
f u l l y meet c l i en t s ' d a t a q u a l i t y ob j e c t ive s . The contents o f th i s Q u a l i t y Assurance
Program Plan describes the activities which are ut i l ized in order to ensure this
commitment:

"CHEMTEX is committed to generate precise, accurate data that
is satisfactory and dependable, which addresses the client's
concern in the area of accountability, documentation, security
and analytical performance of the sample supplied."

All the data reported is generated and calculated according to methods which
are recognized standards of the Environmental Laboratory Industry. T h i s manual is a
written description of a working standard for all operating procedures, analytical
me thodo log i e s , data reduction and validation and reporting that are maintained at
C H E M T E X . It also permits outside agencies to evaluate the re l iab i l i ty of the
performance of C H E M T E X .

i,.



Q u a l i t y Assurance shal l be d e f i n e d as all a c t i v i t i e s , systems, and opera t i on s
required to maintain high qua l i ty per formance of the laboratory and p r o v i d e a high
degree of c o n f i d e n c e in the qua l i ty of the laboratory results. Qual i ty Control shal l be
d e f i n e d as s p e c i f i c actions a p p l i e d to the analyt ical data and to document the qua l i ty
of the data.

Data qua l i ty is assessed by preci s ion, accuracy and comple t ene s s . T h e s e
l i m i t s employed by C H E M T E X are taken from the EPA's S W - 8 4 6 , and methods of
chemical analysis of water and waste water in add i t i on to the EPA CLP statement of
work (organics and inorganics.) The laboratory quality control Coordinator in
association with the analyst, under the supervision of the laboratory Director, ensures
that all quality control parameters mentioned in the laboratory quality manual are
met. S u p p o r t i n g documentation such as control charts, equipment maintenance,
calibration records, and other qual i fy ing test records are maintained and available for
review or inspection.

All the analytical methods, that are being used at C H E M T E X , are adopted
from the EPA protocols. All these procedures are critically evaluated b e fore adop t ing
a SOP (Standard Operating Procedure), this includes the data col lect ion, instrumental
response and establishing the laboratory control limits, which should s a t i s f y the
method criteria. Besides the laboratory control limits, C H E M T E X also establishes



a c c e p t a b l e criteria for matrix spike recoveries and surrogate recoveries, if invo lv ed ,
as well as re tention time windows.

T h i s manual is reviewed and u p d a t e d annual ly to inc lude all changes and
revisions in organization, f a c i l i t i e s , procedures and key personnel.



3 . Q U A L I T Y A S S U R A N C E O P E R A T I O N S
A. LABORATORY MATERIALS
Generation of r e l iab l e and accurate data is a f u n c t i o n of a number of f a c t or s in
a d d i t i o n to right ins trumentat ion and me thodo logy. T h e s e i n c l u d e mater ial s and
reagents used to p r e f o r m analysis . C H E M T E X uses standard reagents, h i g h l y pure
so lvent s , e luents and gases for all analyses. In a d d i t i o n there are q u a l i t y control

, checks for all laboratory material used.i •i \JDeionized water. Deionized water is produced using commercially manufactured
I ion exchange resin columns. Deionized water is used for d i l u t i o n , preparation of
\ reagent solutions and f inal rinsing of glassware. Daily checks of conductivity of
r_ deionized water are maintained and monitored. The deionized water is produced with

"*--..,-•' a maximum conductivity of 1-2 umbos/cm which meets the ASTM type II reagent
' water spec i f i cat ions .

I 2 Standards and Reagents: All reagents used for inorganic analyses are AR
( grade if available, as ACS or better. S t a n d a r d s used are s tandardized against
i.

commercially prepared standard reagents. Standard solutions made shall be used
only for a s p e c i f i e d s h e l f time. Fresh reagents shall be prepared beyond the she l f
time and a new standard curve generated whenever new reagents are prepared.
Material subjected to prolonged exposure to ambient air, such as oxidation,
absorption or loss of moisture etc., are not used as quantitative reagents without prior



assay or s t a n d a r d i z a t i o n . M a t e r i a l s are di s carded when their exp ira t i on da t e has
pas sed. Under no circumstance are those mat er ia l s used for q u a l i t a t i v e pmpose
beyond their expirat ion date. For Organic analyses, all reagents used are of high
p u r i t y and references s tandards used are obtained f rom au th en t i ca t ed sources l i k e the
EPA or EPA c e r t i f i e d commercial supp l i e r s . S t a n d a r d s prepared from pure reagents
are used only when demonstrated to be very close to the true value of the EPA
standards. All s tandards, if stored, shall be stored in boros i l i cate vials with T e f l o n
lined caps. S o l v e n t s used for GC and HPLC analysis are of HPLC grade. H e l i u m
and Argon/Methane used for FID/ECD analyses shall be passed through hydrocarbon
removable f i l t e r s to remove impurities. All cylinder gases shall be replaced when the
pressure f a l l s below 100 psi.
3.Glassware: All glassware used for volummetric measurements shall be of class "A"
type as d e f in ed in a p p l i c a b l e ASTM standards. Glassware used for gravimetric
measurements shall be conditioned before use. Glassware shall be thoroughly
cleaned before use, as given in the SOP for glassware cleaning.
B. CONTROL OF ANALYTICAL PERFORMANCE

T h i s part of the manual pertains to the Quality Control procedures in use at
C H E M T E X . The analytical process is continually checked and veri f ied through the
analysis of method blanks, instrument blanks, matrix spikes, d u p l i c a t e matrix spikes
and sample dupl icate s . Precision of analysis will be evaluated by analyzing sample

J-



d u p l i c a t e s and matrix s p ik e d u p l i c a t e s . A n a l y t i c a l accuracy w i l l be monitored by
p e r f o r m i n g the analytes from surrogate spikes, matrix spikes, performance evaluation
samples . For accuracy and precision, C H E M T E X encompasses a number of
parameters in the evaluation of the overall e f f e c t i v e n e s s of such a qual i ty control
programs The s e qua l i ty control measures o f f e r a means of monitoring the qua l i ty of
the data and i d e n t i f y i n g the need for corrective action. Any activity which is not
per formed in accordance with the laboratory procedure or SOP, is considered as a
deviation from the quality control activity. Analyst is not authorized to change or
m o d i f y the SOP; if any instance where a SOP or method need to be m o d i f i e d to
accommodate client requirements; written approval from the client is necessary.
Laboratory director and QA/QC Coordinator will authorize the analyst to per form the

P .analysis. T h i s sp e c i f i c departure will be documented in the analytical report.
The objectives for accuracy and precision of the analytical procedures used at

C H E M T E X have been deve loped. QA objectives for data quality for the most
commonly requested methods are described in Tabl e s 8.2 and 8.6 to 8.10. Each
method s p e c i f i e s the use and frequency of blank analysis calibration standard,
calibration check analysis, and surrogate/matrix spikes to monitor method
performance. The quality control audits and frequency employed by the laboratory
are described in T a b l e s 8.1 and 8.3 to 8.5.

u



I V , . . , '

Preci s ion of analyses w i l l be evaluated using sample or matrix spike d u p l i c a t e s .
A n a l y t i c a l accuracy wi l l be monitored using recovery of analytes from surrogate
spikes, matrix spikes , EPA reference check standards, and per formance evaluation
(PE) samples . Qual i ty Control f r equenc i e s and audi t s as well as Qua l i ty Assurance
criteria for accuracy and precision are summarized in T a b l e s 8.1 to 8.12. EPA
e s tab l i s h ed control l i m i t s are used to j u d g e a c c ep tab i l i ty of data generated by
C H E M T E X . If there are no publ i shed control l imit s , s ta t i s t i cal control l imits are
instituted in the laboratory.

— All incoming new work will be evaluated by the laboratory director based on thei
a), customer requirements for turn around times b). range of the test to be performed

t ]•
[ c). volume of the samples d). available resources including equipment, s t a f f , space

and work load. In case of large number of tests and volume of the work involved
— laboratory director will review the customer requirements with laboratory supervisor,
_ QA/QC co-ordinator and also with the corresponding analysts. If the laboratory has

L the capacity to per form the addit ional work to meet all the customer requirements,
i the laboratory director will accept the incoming new work. If small number of tests
[" are involved, the laboratory supervisor will accept the work.



4. SAMPLING PROCEDURES
C H E M T E X does no t rout ine ly c o l l e c t samples in the f i e l d . However C H E M T E X
shal l coordinate with f i e l d per sonnel , as p o s s i b l e , to assure that s ampl e s are
c o l l e c t e d and preserved as ou t l ined in the SW-846, M e t h o d s of Chemical
A n a l y s i s of Water and W a s t e water and the 40 CFR, Part 136. T a b l e 4.1 describes
the type of sampling containers and preservation requirements.

r. .

U 10



T A B L E 4 .1 - R E Q U I R E D CONTAINERS,
P R E S E R V A T I O N T E C H N I Q U E S , A N D H O L D I N G T I M E S

Parameter

A c i d i t y
A l k a l i n i t y
BOD
COD
C h l o r i d e
Chlor ine .Res idual
Chromium VI
C o l i f o r m , Fecal
C o l i f o r m , T o t a l
Conduc t iv i ty
Cyanide, amenable

Cyanide, T o t a l

F l u o r i d e
Mercury

F l a s h p o i n t

M e t a l s
(except H g , C r V I )

Ammonia-N
K j e l d a h l - N
Nitrate-N
Nitr i t e -N
Organic-N

Sample Size/
Volume Required

100ml
100ml

1000ml
50ml
50ml

200ml
200ml
100ml
100ml
100ml

1000ml
100 g

1000ml
100 g

300ml
200ml

5 g
100ml

5 g
200ml

5§
400ml
500ml
100ml
50ml

1000ml

Conta iner 1

P,G
P,G
P,G
P,G
P,G
P,G
P,G

S t e r i l e
S t e r i l e

P,G
P,G
P,G
P,G
P,G

P
P,G
P,G

G

P,G
P,G
P,G
P,G
P,G
P>G
P,G

Preservative 2

3
3
3

3,4
5
5
3

3,6
3,6

3
3,7

3
3,7

3
5

3,8
3
5
5

3,8
3
3

3,4
3,4

3,15
3

H o l d i n g T i m e

14 days
14 days

48 hours
28 days
28 days

A I 1 2

24 hours
6 hours22

6 hours22

28 days
14 days 1 3

14 days
14 days
14 days
28 days
28 days
28 days

— — —

6 months
6 months
28 days
28 days

48 hours
48 hours
28 days

11
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P a r a m e t e r

Oil & Grease

Oxygen, Dis so lved
pH

P h e n o l i c s

P h o s p h a t e , ortho-
P h o s p h a t e , t o t a l
Phosphorus, total
S o l i d s
(except S e t t l e a b l e )
Solids, Settleable
S p e c i f i c Conductance

S u l f a t e
S u l f i d e
T o t a l Organic
Carbon
T o t a l Organic
H a l i d e s
T o t a l Petroleum
Hydrocarbons
T u r b i d i t y
Radiochemistry

Gross A l p h a
Gross Beta
Radium 226
Radium 228

Total A l p h a
Emi t t ing Radium

Sample Size
} 'olume Required

1000m!
100 g

300ml
100ml

l O g
500ml

50 g
50ml
50ml
50ml
100ml

10g
1000ml
100ml
50ml

500ml
25ml
10 g

1000ml
100 g

1000ml
100 g

100ml

100ml
100ml

1000ml
1000ml
1000ml

Conta iner 1

G
G

G-bt
P , G
P , G

G
G

G*
G*
G*

P , G
P , G
P , G
P , G
P , G
P , G

G
G
G
G
G
G

P , G
P , G

P , G
P , G
P , G

G

Preservative 2

3,4
3
5
5
5

3,4
3

3,9
3,4
3,4

3
3
3
3
3

3,10
3,4

3
3,4

3
3,4

3
3
7

7
7
7
7

H o l d i n g T i m e

28 days
28 days

A l ' 2

A l 1 2

28 days
28 days

48 hours
28 days
28 days
7 days
7 days

48 hours
28 days
28 days
7 days

28 days
28 days
28 days
28 days
14 days
14 days

48 hours
6 months

6 months
6 months
6 months
6 months
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J . '

Parameter

T C L P S o l i d
(non aqueous)
TCLP (aqueous)
Purgeable Halocarbons
(EPA 601 Waste water)

Purgeable Halocarbons
(EPA 8010A. aqueous)

Purgeable Halocarbons
( E P A S O l O A n o n a q )

Purgeable Aromatic
Hydrocarbons
(EPA 602 W a s t e water)
Purgeable Aromatic
Hydrocarbons
(EPA 8020A, aqueous)
Purgeable Aromatic
Hydrocarbons
(EPA 8020Anonaq)
Phenols
(EPA 604 Waste water)

Phenols
(EPA 8040, aqueous)
Phenols
(EPA 8040nonaqueous)
Pesticides/PCBs
(EPA 608 Waste water)

Pesticides/PCBs
(EPA 8080/8081, aq)
Pesticides/PCBs
(EPA8080/8081nonaq)

Herbi c ide s
(EPA 8 150, aqueous)

H e r b i c i d e s
(EPA S I S O n o n a q u e o u s )
Purgeables
(EPA 8260 A, aqueous)
Purgeables
(EPA 8260Anonaq)

Sample Size-
Volume Required

l O O O g

4000 ml
2 x 4 0 ml,

no headspace
2x40 ml,

no headspace
2x40 ml,

no headspace
2x40 ml,

no headspace
2x40 ml,

no headspace
2x40 ml,

no headspace
1000ml

1000ml

250g

1000ml

1000ml

250 g

1000 ml

250 g

2x40 ml,
no headspace

2x40 ml,
no headspace

C o n t a i n e r 1

G

G
G-s
G-s
G-s
G-s

G-s

G-s

G-c
G-c
G-c
G-c

G-c
G-c
G-c
G-c
G-s
G-s

Preservative 2

3

3
3
-i

3

3 , 1 6

3,16

3

3 , 1 1 , 6
3 , 1 1 , 6
3 , 1 1 , 6

3 , 1 1 , 6 , 1 8 , 1 9 ,
20

3 , 1 1 , 6
3,11
3 , 1 1
3,6
3,6

3

H o l d i n g T i m e

14 days

14 days
14 days1"
14 days1'
14 days

1 4 d a y s ' "

14 days"

14 days

7/40 days1 4

7/40 days1 4

14/40 days
7/40 days14

7/40 days1 4

14/40 days
14/40 days

14 days"
14 days"
14 days

13



( . . . )

Parame t e r
Base - N e u t r a l s Acid s ;
( E P A 625\Va«c w a l e r r )
Base X e i U r a l s ' A c i d s
(EPA8250.8270Ba<|)
Base N e u t r a l s ' A c i d s
(EPA8250,
8270B nonaqueous)

Sample Size
Volume Required

1000ml
1000ml

250 g

C o n t a i n e r 1

G-c
G-c
G-c

Preservative 2

3 , 1 1 , 6 , 1 8
3 j l , 6 , 18

3 , 1 1

H o l d i n g T i m e

7/40 days"
7/40 days 1 4

14/40 days

r
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N O T E S
1. P - P o l y e t h y l e n e b o t t l e

G - G l a s s b o t t l e
G-bt - G l a s s b o t t l e and g l a s s top
G-s - G l a s s b o t t l e with T e f l o n - l i n e d s eptum, n o r m a l l y 40 ml
G-c - G l a s s b o t t l e wi th Tef lon l ined cap

2. S a m p l e preservation should be p er f ormed i m m e d i a t e l y upon c o l l e c t i o n . For
compos i t e chemical s ampl e s , each aliquot should be preserved at the t ime of
c o l l e c t i o n . W h e n use of an automatic s a m p l e r makes it i m p o s s i b l e to preserve each
a l i q u o t , chemical sampl e s may be preserved by main ta in ing at 4°C unt i l c o m p o s i t i n g
and s a m p l e s p l i t t i n g are c o m p l e t e d .

3 . Cool t o 4 ° C
4. H 2 S O 4 to pH < 2
5. None required
6. If residual chlorine is present, 0.008% N a 2 S 2 O 3 should be added.
7. NaOH to pH > 12; 0.6g ascorbic acid in the presence of residual Cl.
8. HNO3 to pH < 2.
9. F i l t e r Immed ia t e ly
10. Add 2 ml 1M zinc acetate, add NaOH to pH > 9
11. Store in dark.
12. Analyze immediately.
13. 24 hour maximum ho ld ing time when s u l f i d e is present. S a m p l e s may be te s ted with

lead acetate paper before pH adju s tment to determine if s u l f i d e is present. S u l f i d e can
be removed by adding cadmium nitrate powder until a negative spot test is ob ta ined,
f i l t e r i n g sample and a d d i n g NaOH to pH > 12.

14. H o l d i n g time for sample p r e p a r a t i o n / H o l d i n g time a f t e r sample preparat ion.
15. For samples from non-chlorinated drinking water s u p p l i e s , concentrated H 2 S O 4 should

be added to lower sample pH to less than 2. The sample should be analyzed be fore 14
days.

15
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16. HC1 or H-jSOj to pH < 2
17 . S a m p l e receiving no pH a d j u s t m e n t must be analyzed w i th in 7 days of s a m p l i n g .
18. When the ex trac tab l e a n a l y t e s of concern fall w i t h i n a s i n g l e chemical category,

observe the s p e c i f i e d preservative and maximum h o l d i n g t imes for o p t i m u m s a f e g u a r d
of s a m p l e integri ty. W h e n the analy t e s of concern fall wi thin two or more chemical
categorie s , the sample may be preserved by coo l ing to 4°C, r educ ing res idual chlorine
with 0.008% sodium t h i o s u l f a t e , s toring in the dark, and a d j u s t i n g pH to 6-9; s a m p l e s
t hu s preserved may be he ld for seven days be fore ex tract ion and for f o r t y days a f t e r
extraction.

1 9 . p H 5 - 9
20. The pH a d j u s t m e n t may be p e r f ormed upon receipt at the labora tory and may be

omit t ed if the sample s are extracted within 72 hours of c o l l e c t i o n . For the a n a l y s i s of
a ldr in , add 0.008% N a 2 S 2 O 3

21. TCLP h o l d i n g time is 14 days f r om sampl ing to comple t i on of TCLP extraction.
When the extraction is c omple t e , the analysi s h o l d i n g time begins.

22. H o l d i n g time for c o l i f orm l i s t e d i s s p e c i f i c for NPDES work. H o l d i n g time for
p o t a b l e water samples cannot exceed 30 hours.

Reference: 40 CFR J36, My 1,1992.

16



5 . S A M P L E M A N A G E M E N T / C U S T O D Y
S a m p l e management is an important part of documentat ion which involve s the

t ran s f e r o f cu s tody for each sample from sample c o l l e c t i o n through sampl e ana ly s i s
to the repor t ing of analytical results.

A. SAMPLE RECEIPT
All sample s accepted for analysis are accompanied by a Chain-o f -Cus t ody

form which requests and provides in format ion for each sample. Whenever a sample
is brought in without a chain-of-custody, a form is made with all the information
obtained from the sample container and is signed by the person relinquishing them.
When samples arrive at C H E M T E X , the sample custodian or a designee shall inspect
the condition of the packing and the sample, and initial the date and time when it was
received. Any discrepancies in the nature of the sample container, sample
ident i f i ca t ion, packing, abnormal temperatures for sample shipment, broken vials,
or physical appearance and other pertinent comments are noted on the chain-of-
custody and also informed to the client.

The sample is immediately recorded in the master log book by the sample
custodian, and assigned a unique seven-digit C H E M T E X i d e n t i f i c a t i o n number to
maintain the i d e n t i t y throughout receipt, analysis and storage. The laboratory
number shall also be recorded on the chain-of-custody which shall be returned to the
client along with the analysis report. The sample custodian shall also label the
sample containers with the C H E M T E X serial numbers before placing them in the

17



a p p r o p r i a t e storage environment. It i s the r e s p o n s i b i l i t y of the sampl e cu s t od ian to
see that the f o l l o w i n g o p e r a t i n g procedures are adhered to:
- All s a m p l e s and s tandards are stored at 4°C.
- VOA S a m p l e s are stored separate ly.
- S e m i - v o l a t i l e s are stored s eparate ly f rom all other s a m p l e s / s t a n d a r d s .
- VOA and S e m i v o l a t i l e s tandards are stored separately.
- S a m p l e s are not stored toge ther with s tandards.
- S a m p l e extracts are stored in separated freezer(s).
- The storage area will be kept secure at all times.
- A f t e r all analyses have been comple t ed , the sample is transferred to shelves in a
storage room. Thes e samples are retained on the shelves for three (3) months from
the date of receipt unless requested by the client.

S a m p l e s for organic analysis are stored in separate refrigerators where no
standards or solvents are stored. All samples for inorganic analysis are stored
separately. The sample custodian shall also inform the analyst if any sample must be
analyzed immediately because of ho lding time or turnaround requirements.
Refrigerator locations for d i f f e r e n t kinds of sample s / s tandards are enclosed.

B. SAMPLE TRACKING
A system of sample tracking is required and each step shall be documented by

the analyst. Analyst s shall record all observations in their individual analysts'
notebook clearly indicating the Client ' s sample I d e n t i f i c a t i o n and the C H E M T E X

' 18
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i d e n t i f i c a t i o n number of the sample . S a m p l e p r e p a r a t i o n i n f o r m a t i o n , and any other
relevant i n f o r m a t i o n , shal l be recorded s e p a r a t e l y for each parameter in the
re spec t ive da ta notebooks, also l i s t i n g the sample i d e n t i f i c a t i o n , laboratory serial
number, da t e of analysis and the respect ive QA values. Resul t s sha l l be i m m e d i a t e l y
recorded in the data note books which shal l be maintained in the laboratory for at
l eas t three years. The A p p e n d i x inc lude s f o rmat s of data sheets used for each
analys i s . A n a l y s i s l og s and instrument l o g s shall be maintained for each parameter
and instrument. Organic extraction of samples shall be recorded in a separate
extraction log book, also indicating the sample i d e n t i f i c a t i o n , CHEMTEX serial
number and extraction procedure.
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C H E M T E X R E F R I G E R A T O R S

~) R E F R I G E R A T O R # CONTENTS
1 S a m p l e s f o r Organic A n a l y s i s ( W a t e r / S o i l )

I n c l u d i n g T C L P
Freezer: I n d u s t r i a l H y g i e n e S a m p l e s

2 S a m p l e s f o r I n o r g a n i c A n a l y s i s ( W a t e r )
3 S a m p l e s f o r I n o r g a n i c A n a l y s i s (Soi l & S l u d g e s )
4 Inorganic S t a n d a r d s
5 I n d u s t r i a l H y g i e n e S a m p l e s

| 6 GC/PID S t a n d a r d s
7 GC/PID Sample s , Water, S o i l , MeOH Extracts
8 BNA Standards

O 9 Organic Extracts (BNA/TPH)
! -• Freezer: Pes t i c id e & Herb i c id e S t a n d a r d st

10 Organic S t a n d a r d s (Pure)
11 Organic Standard s ( S t o c k )
12 _ GC/MS VGA S t a n d a r d s
13 Sampl e s for VOA Analysis (GC/MS)
14 VOA Post Analys i s S a m p l e s
15 S a m p l e s on H o l d
16 Organic Working Standard s
17 Food and Drinks
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6 . I N S T R U M E N T C A L I B R A T I O N

I n s t r u m e n t a t i o n is one of the very important requirements for produc ing
r e l i a b l e data. C H E M T E X purchases and maintains the best, s tate-of-the-art
instrumentation available on the market. Instrument per formance is a f a c t i o n of its
maintenance and s en s i t i v i ty l i m i t s which can f l u c t u a t e o f t e n enough to produce
m i s l e a d i n g result s unless monitored by regular calibration. Adherence to calibration
frequency is considered an important factor in the qual i ty control programs. Each

_ I type of instrumentation is calibrated prior to sample analysis according to method
criteria. Hard copy records of all instrument calibrations are maintained in a log
book along with maintenance or service operations pre formed. A list of all

} equipment available at C H E M T E X is enclosed.

A. Analytical Balances^ All analytical balances are routinely calibrated using
standard weights traceable to National Inst i tute of Standard s and Technology

i
(NIST) of 100 mg and 10 mg before each use. The instrument "zero" is

J- checked every day before use and before every set of samples. The balances
are also calibrated any time the instruments are moved and such changes are
recorded in the instrument log. The balances are located in rooms free of
d r a f t s of air and thoroughfare. Indication silica gel desiccant is maintained in
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the balance and replaced whenever the color changes. All balances are used
g e n t l y and maintained me t i cu l ou s ly . All these balances are aloso

^Atomic Absorption Spectrophotometer M e t a l s are analyzed by F l a m e and
Furnace atomic absorption spec trophotometer s . Instrument s are cal ibrated
d a i l y or be fore analyses of every set of sample s , whichever is more o f t e n .

C. Conductivity Meter: C o n d u c t i v i t y meter is calibrated at the beginning
and the end of every analysis. A standard potass ium chloride solution
(0.0IN) is used for calibration and cell constant (cell constant will be
measured once in a year). Records are maintained in a separated instrument
calibration log book, a copy of which is enclosed.

D. Deionized Water Unit: The purity of deionized water used in the
laboratory is an important variable in almost all analyses and it is
imperative that it be monitored. C H E M T E X uses a commercial ion-
exchange resin column unit. The conductivity of deionized water is
monitored daily. If it exceeds 2 umhos/cm, it is considered unsuitable for
use and the ion-exchange resin column is replaced. A record of the
conductivity and the func t i on ing of the indicator l igh t is maintained and the
resin is replaced when required.

22



E. Gas Chromatographs: M o n t h l y c a l i b r a t i o n of the gas chromatographs are
made to check instrument s ens i t iv i ty. A S P 1 0 0 0 column is used to
monitor the s en s i t iv i ty of the instrument us ing 8.67 ppm and 17.34 ppm

/

toluene in carbon d i s u l f i d e . The instrument is considered operational when
the response fac tor is within the previous ly e s tab l i sh ed control l i m i t s for
that set of conditions. Each instrument is calibrated with a minimum of
f i v e concentrations to determine instrument s en s i t iv i ty and the l ineari ty of
GC response to each parameter. Prior to analys i s , the instrument is
calibrated with three concentrations to ver i fy sensitivity.
The gas chromatographs used in C H E M T E X are equipped with automatic
samplers to minimize volummetric errors in injections. However, dup l i ca t e

I in jec t ions are performed for at least one in twenty samples and peak areas are
.' checked to determine if they are within a 5% d i f f e r e n c e . Thi s serves as an

indication of the reproducibi l i ty of the i n s t r u m e n t ' s performance.
F. High Performance Liquid Chromatography: Calibration of H P L C is
per formed using a C-18 column/UV detector for Liquid Chromatography

— and an anion exchange column/conductivity detector for Ion
i . :

Chromatography. C H E M T E X routinely conducts analyses of pe s t i c ide s by
LC, in which tebuthiuron is used for monthly calibrations. The calibration
procedure is similar to that used for GC.r
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6". GC/MS Calibration: It is necessary to e s t a b l i s h that a given GC/MS
meets the standard mass spectral criteria prior to i n i t i a t i n g d a t a c o l l e c t i o n .
The GC/MS system i s tuned using p-bromofluorobenzene (pBFB) for
v o l a t i l e Organic analysi s and d e c a f l u o r o t r i p h e n y l p h o s p h i n e (DFTPP) for
s e m i v o l a t i l e analysis. The system is tuned if the spectral p r o f i l e meets the
abundance criteria for the selected ions. Cal ibrat ion is p er f ormed under the
same set of condit ions used for sample analysis and is v er i f i ed every
twelve hours. The d e t a i l s of the procedures are as per the EPA protocol for
Contract Laboratory Programs.
H. pH Meters: pH meters are calibrated every day using standard b u f f e r s .
The b u f f e r s used for calibration during sample analysis are of the range
close to the sample pH. The electrode is always immersed in the standard
b u f f e r solution and is care fu l ly cleaned with deionized water before each
transfer. At least three or more standard b u f f e r s are used to calibrate the
instrument and a record of it is maintained.

/. Spectrophotometers: All colorimetric analyses conducted by
spectrophotometers are performed af t er an initial f ive point calibration of a
given compound for a set of conditions. Subsequent analyses are
performed by one or more standard solutions prepared in concentrations in the
range of the sample concentration. Instrument sensitivity is checked

24



every week u s ing nvo concen tra t i on s of po ta s s ium chromate s o l u t i o n s of 0.4
ing/1 and 0.2 mg/1 at wave l eng th s in both v i s i b l e and UV ranges.

J. Ovens: The temperatures of the ovens are monitored d a i l y by p l a c i n g
thermometers ins ide the oven and recording the readings. Thermometers
traceable to NIST are used. Log books are maintained s epara t e ly for each
oven.

K. Refrigerators: The re frigerator temperature is recorded by p la c ing the
thermometer in mineral oil, which continuously remains in the refrigerator.
Temperatures are recorded dai ly in the assigned log book.

JL Total Organic Carbon Analyzer: The total organic carbon analyzer is
calibrated before every set of samples using a standard concentration of 30
ppm carbon.
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7 . A N A L Y T I C A L P R O C E D U R E S
The analy t i ca l me thod s employed by CHEMTEX for the analys i s o f Environmental
sampl e s are f rom the f o l l o w i n g EPA Manual s:

a. M e t h o d s for Chemical A n a l y s i s of Water and Was t e water. EPA 600/4-79-020.
( 1 9 8 3 . )
b. T e s t M e t h o d s f or Eva lua t ing S o l i d Waste: P h y s i c a l / C h e m i c a l M e t h o d s

S W - 8 4 6 , ( 1 9 8 6 )
c. G u i d e l i n e s E s tab l i sh ing Tes t Procedures for the A n a l y s i s of P o l l u t a n t s ,

40 CFR, Part 136 (As of July 1992)
d. U S E P A Contract Laboratory Program Statement of Work for Inorganic
Analys i s , Mul t imed ia , Mul t i Concentration, EPA 7/88, SOW.
e. U S E P A Contract Laboratory Program Statement of Work for Organic Analys i s ,
Mult imedia , M u l t i Concentration, EPA 2/88, SOW.
f. Standard Methods for the Examination of Water and Waste water - American
Public H e a l t h Association, 17th Edition, 1990.

Tabl e s 7.1 to 7.3 present a list of methods employed by C H E M T E X for
Inorganic and Organic parameters respectively. Final report issued by
C H E M T E X includes a reference to the exact method used in the analysis. Any
deviation from the publ i shed method must be approved by both the Laboratory
Director and the Q A / Q C Coordinator and are stated in the f ina l report with all
reasons for the deviation. C H E M T E X is w i l l ing to use other methods if
requested or approved by the client
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T A B L E 7.1
A N A L Y T I C A L M E T H O D S F O R M E T A L A N A L Y S I S

Parameter
S a m p l e Prepara t i on
( B u l k )
Aluminum ( A l )

Antimony ( S b )

Arsenic ( A s )
Barium (Ba)

Beryl l ium (Be)

Boron (B)
Cadmium ( C d )

Calcium (Ca)
Chromium (Cr)

Chromium VI (CrVI)

Cobalt (Co)

C o p p e r (Cu)

Iron (Fe)

Lead (Pb)

M e t h o d Reference
3 0 0 5 A , 3 0 5 0 A , 3 0 1 0 A ,
3020A(2)
2 0 2 . 1 ( 1 X 7 0 2 0 ( 2 )
2 0 2 . 2 ( 1 )
2 0 4 . 1 ( 1 X 7 0 4 0 ( 2 )
204.2(1)77041(2)
206.2(1 ) / 7 0 6 0 A ( 2 )
2 0 8 . 1 ( 1 ) / 7 0 8 0 A ( 2 )
208.2(11/7081(2)
210.1(1)77090(2)
210.2(1)77091(2)
2 1 2 . 3 ( 1 )
2 1 3 . 1 ( 1 ) 7 7 1 3 0 ( 2 )
2 1 3 . 2 ( 1 ) / 7 1 3 1 A ( 2 )
215.1(1)77140(2)
218.1(1)77190(2)
218.2(1)77191(2)
2 1 8 . 5 ( 1 ) / 7 1 9 6 A ( 2 )
218.4(1)77197(2)

219.1(1)77200(2)
219.2(1)77201(2)
220.1(1)77210(2)
220.2(1)
236.1(1)77380(2)
236.2(1)
239.1(1)77420(2)
239.2(1)77421(2)

Method Des c r ip t i on
Acid Diges t ion

AA - Direct A s p i r a t i o n
AA - G r a p h i t e F u r n a c e
AA - Direct A s p i r a t i o n
AA - G r a p h i t e Furnace
AA - G r a p h i t e Furnace
AA - Direct A s p i r a t i o n
AA - Graphite Furnace
AA - Direct Aspirat ion
AA - Graphi t e Furnace
Colorimetric
AA - Direct Aspirat ion
AA - Graphite Furnace
AA - Direct Aspiration
AA - Direct Aspiration
AA - Graphite Furnace
Spectrophotometry
Chelation Extraction
AA - Direct Aspiration
AA - Direct Aspiration
AA - Graphite Furnace
AA - Direct Aspirat ion
AA - Graphite Furnace
AA - Direct Aspirat ion
AA - Graphite Furnace
AA - Direct Aspiration
AA - Graphite Furnace
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T A B L E 7.1(cont...)
A N A L Y T I C A L M E T H O D S F O R M E T A L A N A L Y S I S

c

Parameter
L i t h i u m ( L i )
Magne s ium ( M g )
Manganese (Mn)

Mercury ( H g )

Molybdenum (Mo)

N i c k e l ( N i )

Potassium ( K )
Selenium ( S e )
S i l i c o n ( S i )
Silver (Ag)

Sodium ( N a )

Strontium (Sr)
T h a l l i u m ( T l )

T i n ( S n )

Titanium ( T i )

Uranium (U308)

M e t h o d Reference
303-A(3)
2 4 2 . 1 ( 1 ) 7 7 4 5 0 ( 2 )
2 4 3 . 1 ( 1 ) 7 7 4 6 0 ( 2 )
2 4 3 . 2 ( 1 ) 7 7 4 6 1 ( 2 )
2 4 5 . 1 , 2 4 5 . 5 ( 1 )
7 4 7 0 A / 7 4 7 1 A ( 2 )
246.1(1)77480(2)
246.2(1)77481(2)
249.1(1)77520(2)
249.2(1)
258 .1(1)77610(2)
2 7 0 . 2 ( 1 ) / 7 7 4 0 / 7 1 4 1 A ( 2 )
4500, 4500B (3)
2 7 2 . 1 ( 1 ) / 7 7 6 0 A ( 2 )
272.2(1)
273.1(1)77770(2)

219.1(1)77200(2)
279.1(1)77840(2)
279.2(1)77841(2)
282.1(1)77870(2)
282.2(1)
2 8 3 . 1 ( 1 )
283.2(1)
908.1(4)

Method Des cr ip t i on
AA - Direct A s p i r a t i o n
AA - Direct A s p i r a t i o n
AA - Direct A s p i r a t i o n
AA - G r a p h i t e Furnace
C o l d V a p o r Techn ique

AA - Direct Asp ira t i on
AA - Graphi t e Furnace
AA - Direct Aspirat ion
AA - Graphite Furnace
AA - Direct Aspirat ion
AA - Graphite Furnace
AA - Direct Aspiration
AA - Direct Aspiration
AA - Graphi te Furnace
Spec t ropho t ome try
AA - Direct Aspiration
AA - Direct Aspiration
AA - Direct Aspirat ion
AA - Graphi t e Furnace
AA - Direct Aspiration
AA - Graph i t e Furnace
AA - Direct Aspirat ion
AA - Graphi t e Furnace
Fluorometr i c
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T A B L E 7.1(cont...)
A N A L Y T I C A L M E T H O D S F O R M E T A L A N A L Y S I S

Parameter Method Reference Method Des cr ip t i on
V a n a d i u m ( V ) 2 8 6 . 1 ( 1 ) / 7 9 1 0 ( 2 )

2 8 6 . 2 ( 1 ) 7 7 9 1 1 ( 2 )
AA - Direct A s p i r a t i o n
AA - G r a p h i t e Furnace

Zinc ( Z n ) 2 8 9 . 1 ( 1 ) 7 7 9 5 0 ( 2 )
2 8 9 . 2 ( 1 ) 7 7 9 5 1 ( 2 )

AA - Direct A s p i r a t i o n
AA - G r a p h i t e Furnace

AJ, Sb, As, Ba, Be, Cd,
Ca, Cr, Co, Cu, Fe, Pb,
Li, Mn, Mg, Mo, Ni, P,
Se, Ag, Na, Sr, Tl, V, Zn

200.7/200.9(1)
6010A(2)

I C P - A E S
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T a b l e 7.2
O R G A N I C A N A L Y T I C A L M E T H O D S

P a r a m e t e r
P u r g e a b l e H a l o c a r b o n s
P u r g e a b l e A r o m a t i c s
A c r o l e i n / A c r y l o n i t r i l e
P h e n o l s
Benzidines
P h t h a l a t e Esters
N i t r o s a m i n e s
P e s t i c i d e s / P C B s
N i t r o a r o m a t i c s
Polynuc l ear Aromat i c s
H a l e o t h e r s
Chlorinated
Hydrocarbon s
Dioxin
V o l a t i l e s
S e m i - V o l a t i l e s
Pe s t i c i d e s
B T X / B T E X

T r i h a l o m e t h a n e s
EPA VOCs

M e t h o d Reference
6 0 1 ( 5 ) / 8 0 1 0 A ( 2 )
6 0 2 ( 5 ) / 8 0 2 0 A ( 2 )
603(5)/8030A(2)
3 0 4 ( 5 ) / 8 0 4 0 A ( 2 )
605(5)
606(5)78060(2)
607(5)
608(5)78080/8081(2)
609(5)78090(2)
610(1)/810078270B(2)
611(1)
612(1)78120/8121(2)

613(1)78280(2)
624(1)78260A(2)
625(1)/8270B(2)
608(1)/8080/8081(2)
602,624(1)
8020A,8240A(2)
601(1)/8010/8060A(2)
EPA 524.2

M e t h o d D e s c r i p t i o n
GC
GC
GC
GC
GC
GC
GC
GC
GC
G C , G C / M S
GC
GC

G C / M S
G C / M S
G C / M S
GC
GC & GC/MS

G C , G C / M S
G C / M S

i
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T A B L E 7 . 3 I N O R G A N I C A N A L Y T I C A L M E T H O D S
Parameter

A c i d i t y
A l k a l i n i t y
C o l i f o r m , T o t a l
C o l i f o r m , Fecal
A s b e s t o s Fiber s
BOD 5-day
Bromide
COD
Chloride
Chlorine, Residual
Color
Conductivity
Cyanide, Total
Cyanide, ATC
F l u o r i d e , I S E
Hardness
I o d i d e :

Nitrogen Ammonia
N- Ammonia, Dist.
Nitrogen, T K N
Nitrogen - Nitra t e
N - N i t r a t e + Nitr i t e
Nitrogen - Nitr i t e

Method Reference
3 0 5 . 1 ( 1 ) , 2 3 1 0 ( 3 )

3 1 0 . 1 ( l ) / 2 3 2 ( 3 )
9222B(6)
9222D(6)
1 0 0 . 1 ( 7 )

405.1 (1)
3 2 0 . 1 ( 1 )

4 1 0 . 1 / 4 1 0 . 4 ( 1 )
325.3(1)79252(2)

330.3(1)
110.2(1)

120.1(1)79050(2)
335.3(1)79010(2)
335.3(1)79010(2)
340.2(1)7300.0(1)

130.2(1)
345.1(1)
350.3(1)
350.2(1)
351 .3(1)

352.1/300.0(1)79200(2)
353.3(1)
354.1(1)

M e t h o d Des cr ip t i on
T i t r i m e t r i c
T i t r i m e t r i c
Membrane F i l t e r T e c h n i q u e
Membrane F i l t e r T e c h n i q u e
PCM
5 days a t 20 °C
T i t r i m e t r i c
C o l o r i m e t r i c / T i t r i m e t r i c
Titrimetric ,Mercuric N i t r a t e
Titr ime tr i c
Colorimetric
Probe
D i s t i l l a t i o n , Colorimetric
Chlorination, Di s t i l l a t i on ,
Colorimetric
Potentiometric
Titrimetric
Titrimetric
Potentiometric, I S E
Colorimetric
Titr imetr i c
Colorimetric, Brucine
Colorimetric, Cadmium Reduction

Spectrophotometric

31



T A B L E 7.3 (cont...)

/ --5.u

c

Parameter
Odor
T o t a l Organic Carbon
T o t a l Organic H a l i d e s

Dissolved Oxygen
Oil & Grease
pH
Phenols (4AAP)

Phosphorus, ortho-
Phosphorus, total
S o l i d s , Total
S o l i d s , dissolved
S o l i d s , suspended
S o l i d s , volat i le
S o l i d s , s e t t l eable
S u l f a t e
S u l f i d e
S u l f i t e
Surfac tant s
Turb id i ty
Gross A l p h a / B e t a
Radium 226
Radium 228

M e t h o d Reference
1 4 0 . 1 ( 1 )
4 1 5 . 1 ( 1 ) 7 9 0 6 0 ( 2 )
9020(2)

360.1
413.1(1)79070-9071(2)
150.1(1)79040,9045(2)
420.1(1)79065(2)

365.2-365.3(1)
365.2-365.3(1)
160.3(1)
160.1(1)
160.2(1)
160.4(1)
160.5(1)
300.0/375.4(1)79038(2)
376.2(1)79030(2)
377.1(1)
425.1(1)
180.1(1)
900.0(4)
903.1(4)
904.0(4)

Method Descr ipt ion
T h r e s h o l d Odor ( S e r i e s )
Combust ion
Carbon a d s o r p t i o n ,
Microcoulometr i c t i t ra t i on
Membrane El e c t r od e
Gravimetric, Funnel Extraction
Electrometric
D i s t i l l a t i o n ,
Spec t r opho t ome t r i c
Colorimetric
Colorimetric
Gravimetric, dried @ 1 0 3 ° -
1 0 5 ° C
Gravimetric, dried @ 180°C
Gravimetric, dried @ 103° -
1 0 5 ° C
Gravimetric, ignition @ 550°C
Volummetric, I m h o f f Cone
Turbidimetric
Colorimetric, methylene blue
Titrimetric
Colorimetric

L N e p h e l o m e t r i c
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T A B L E 7.3 (cont. . .)

Parameter
T o t a l Radium
I g n i t a b i l i t y

Corros iv i ty
Reac t iv i ty - C y a n i d e

- Sul f i d e
T C L P

Method Reference
900.1(4)
1 0 1 0 ( 2 )

1 1 1 0 ( 2 )
8.3(2)

1 3 1 1 ( 2 )
1 3 1 2 ( 2 )

Method D e s c r i p t i o n

P e n s k e - M a r t e n ' s C l o s e d
Cup Method
Elec trometr ic
A s C y a n i d e a n d S u l f i d e
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Reference s:
(1) EPA-600/4-79-020, M e t h o d s f or th e A n a l y s i s o f W a t e r and W a s t e water,

March 1983.
(2) E P A - S W - 8 4 6 , Test Methods for Evaluating Solid Waste, T h i r d E d i t i o n ,

November 1986.
(3) S t a n d a r d M e t h o d s for the Examination of Water and W a s t e water,

18th Ed, 1992.
(4) EPA-600/4-80-032, Prescribed Procedures for Measurement of

Radioac t iv i ty in Drinking Water, Augus t , 1980.
(5) Federal Register, F r i d a y , October 26, 1984 (40 CFR Part 136).
(6) EPA-600/8-78-017, Microbiological M e t h o d s for monitoring the

Environment, December 1978.
(7) EPA-600/R-94-173, Technical Note s on Drinking water methods.
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8 . I N T E R N A L Q U A L I T Y C O N T R O L C H E C K S
Each and every analysis at C H E M T E X are analyzed in the f o l l o w i n g sequence
and meet the acceptance criteria as per respective section:
1. ICAL: I n i t i a l Cal ibra t ion (as per m e t h o d / C H E M T E X SOP)
2. ICB: Ini t ia l Calibrat ion Blank (Reagent Blank)
3. ICV: I n i t i a l Calibrat ion V e r i f i c a t i o n (from a second source)
4. M.B: Method Blank (should be processed like a sample along with the sampl e s)
5. LCS: Laboratory Control S p i k e (should be processed like a sample along with
the s a m p l e s )

i 6. ICS: Interference Check S a m p l e (For ICP only)
7. S a m p l e s (1 to 20)
8.10% of S a m p l e duplicates (niinimum of one per set)

J ^~ 9. M.S: Matrix Spike (minimum of one per set)
j. 10. MSD: Matrix S p i k e Duplicate (minimum of one per set)

11. L C S D : Laboratory Control Spike Duplicate (When MS and MSD are not
present) -

-i 12. ICS: Interference Check S a m p l e (For ICP only)
_ 13. CCV: Continuous Calibration Veri f i ca t ion

_ 14. CCB: Continuous Calibration Blank (Reagent Blank).
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A. Metal Analyses
Quality Assurance audits and their frequencie s are summarized in T a b l e
8.1. and are described below. A c c e p t a b l e control l imit s are l i s t e d in T a b l e
8.2.
A . I . Blanks:

a) Method Blanks: Method blanks are carried through the sample
preparation at a frequency of one blank per ten sample s per matrix
or one blank per matrix per preparation date, whichever is more
frequent. Tabl e s 8.1 and 8.2 summarize frequency and control
l imit s for these audits.

b.) Calibration Blanks: These blanks consist of deionized water.
Initial calibration blank is analyzed a f t e r the instrument is
calibrated and f o l l o w the Initial Calibration V e r i f i c a t i o n standard.

; Continuing calibration blanks are analyzed for each ten sample
analyses and af t er the last sample analysis. In addition, each

L continuing calibration blank is analyzed immediately f o l l ow ing a
C J continuing calibration verification standard.

"~ A.2.Calibration Standards:
Instruments will be calibrated daily and each time the instrument
is set up. The number of calibration standards required for metal
analysis is as f o l l ows:
Flame AA Analyses - One blank and f ive standards
Furnace AA Analyses - One blank and f ive standards
Cold Vapor AA Analyses - One blanks and f ive standards
A non-digested external reference standard (EPA Cert i f i ed
Commercial Available) are used for Initial Calibration
Verif i cat ion. The concentration of the Initial Calibration
Veri f i ca t ion is the middle of the calibration range. Continuing
Calibration Veri f i ca t ion standards are also analyzed af t er a fewi.



samples have been analyzed and a f t e r the last sample is
analyzed. A mid-range standard is chosen for this purpose.

A. 3. S p i k e s :
Matrix spikes: One sample is spiked at the frequency of one
per ten samples per matrix or one sample per matrix per
preparation date , whichever is more frequent. T a b l e s 8.1 and 8.2
describe the frequency and control l imi t s of matrix spikes.
An analytical spike is performed when a matrix spike is out of
the acceptable limits. T h i s is to determine if the spike recovery
is being a f f e c t e d by the sample matrix.

A A D u p l i c a t e s :
Duplicate analysis is performed on at least one per ten samples
per matrix, or one sample per matrix per preparation date,
whichever is more frequent. Analytical results of sample
dupl i ca t e s are used to assess precision. T a b l e 8.2 i l lus trates the
precision control limits.

—I — A.5.Laboratorv Control Standard:
T h i s consists of a digested external standard; it is analyzed at a
frequency of one per sample batch prepared. T h i s kind of blank
spike is used as the accuracy audit. Please see T a b l e 8.2 for
accuracy control limits.

r
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T A B L E 8.1
Q u a l i t y Control A u d i t s a n d Frequenc i e s f o r M e t a l A n a l y s i s
A u d i t Frequency
M e t h o d Blank (Process) One per batch
I n i t i a l C a l i b r a t i o n V e r i f i c a t i o n ( I C V )
instrument ca l ibra t ion
I n i t i a l C a l i b r a t i o n Blank ( I C B )

Continuing Cal ibra t i on V e r i f i c a t i o n ( C C V )
analyzed and a f t e r last sample
analyzed
Continuing Calibration Blank (CCB)
analyzed (analyzed immediately
f o l l o w i n g C C V )
Matrix S p i k e (Accuracy Audi t)
preparation date
Matrix S p i k e Recovery/Sample Duplicate
(Precision A u d i t )
preparation date
Laboratory Control S a m p l e

Run immedia t e ly f o l l o w i n g

Run i m m e d i a t e l y f o l l o w i n g each
I C V .
One a f t e r every ten sample s

One a f t e r every ten samples

One per ten samples per matrix or
one per matrix per sample

One per ten samples per matrix or
one per matrix per sample

One per sample batch prepared
and analyzed
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T A B L E 8.2
Q u a l i t y Assurance Cri t er ia f o r M e t a l A n a l y s i s

A u d i t * Element

Method Blank
Matrix S p i k e Recovery
S a m p l e Dupl i ca t e
I n i t i a l Cal ibrat ion V e r i f i c a t i o n
Cont inuing Calibrat ion

A l l
A l l
A l l
A l l
A l l

Control Limit""

< MDL
75-125% *
< 20%RPD
90-110%*
90-110%*

V e r i f i c a t i o n
Laboratory Control S a m p l e
Compl e t ene s s

All
All above audits

80-120% *
> 90%

* The control l imi t s for these audi t s may be established by the company that prepared
the samples . The control l imit s sent with the sample s are the true l imi t s for those
s p e c i f i c samples. -

+ Control l imi t s l i s t e d are only guides. When s tat i s t i cal control l imi t s have been
tabulated and es tabli shed on the analytes, the control l imi t s calculated are the
e f f e c t i v e control limits.

MDL - Method Detection Limit (As per 40 CFR, Part 136, A p p e n d i x C)
RPD - Relative Percent Dif f e r enc e
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B. Organic Analysis
Qual i ty control audi t s and their frequencies are l i s t e d in T a b l e s 8.3
through 8.6 for d i f f e r e n t k ind s of organic analys i s .

B . I . B l a n k S a m p l e s :
T h e s e s ampl e s are analyzed to assess for p o s s i b l e contamination
from the laboratory in order that corrective actions may be taken
as necessary. T a b l e s 8.7 to 8.10 for a c c ep tab l e criteria and
control l imi t s for blank samples.

a.) Method Blanks: Method blanks are prepared in the laboratory
-i and are handled in the exact manner as actual samples. T h e s e

determine the presence of po s s ib l e laboratory contamination.
J b.) Solvent Blanks: Solvent blanks are prepared in the laboratory

j- and are analyzed to assess the background of the
-'—•-. reagents/solvents used in the analysis.

J_ - B.2. Surrogate S p i k e s :
I Surrogate spikes are used as sp e c i f i ed by the appropriate method.
"*" For volatile organic compounds, all surrogate spikes must be

within the control limits as established by the procedure. Any
U sample with volat i le organic compounds out of control must be

re-analyzed and the result f l a g g e d .
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B.3.Internal S t a n d a r d s :
All sample s and audi t s are spiked with the internal standard j u s t
prior to the analysis.

B A C a l i b r a t i o n S t a n d a r d s :
C H E M T E X f o l l o w s all acceptable criteria, as s p e c i f i e d in the
appropr ia t e procedure (See T a b l e 7.2) concerning: the number of
calibration standards; tune criteria; calibration check compounds
( C C C s ) ; and system performance check compounds (SPCCs).

B.5. Matrix S p i k e / M a t r i x S p i k e Duplicate:
Two aliquots of a sample are spiked with the matrix spike
compounds. The percent recovery of these compounds will be
used to assess accuracy and precision. Refer to T a b l e s 8.3
through 8.10 for control limits and frequency requirements for
these audits.
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T A B L E 8.3
Q u a l i t y Contro l A u d i t s a n d Frequenc i e s f o r
P u r g e a b l e A r o m a t i c s b y G C ( P I D ) ( E P A M e t h o d 602/8020A)
A u d i t Frequency

One per 10 sampl e s
One per 10 s a m p l e s
A d d e d to each sample , b lank,
and standard.
One set per 10 sample s per
matrix (Accuracy A u d i t ) or one
set per matrix per

One set per 10 samples per
matrix (Precision A u d i t ) or one
set per matrix per

T h i s sample is only to be run if
the MS or MSD is out of limit.

M e t h o d Blank (Process)
Cont inu ing C a l i b r a t i o n S t a n d a r d
Surrogate S t a n d a r d

Matrix S p i k e ( M S ) *

preparation date, whichever is
more frequent
Matrix S p i k e Dupl i ca t e (MSD)*

preparation date, whichever is
more frequent
Laboratory Control S a m p l e

* MS and MSD are a set of audits to be performed on the same sample.
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TABLE 8.4

c

Q u a l i t y Contro l A u d i t s a n d Frequenc i e s f o r
Organoch lor ine P e s t i c i d e s / P C B s by G C ( E C D ) (EPA M e t h o d
608/8080/8081)
A u d i t
Method Blank (Process)
whichever is more frequent.
Continuing Cal ibra t ion Check
( I n d i v i d u a l / E v a l u a t i o n S t a n d a r d Mixes)
Surrogate S t a n d a r d

Matrix S p i k e ( M S ) *

preparation date, whichever is
more frequent
Matrix S p i k e Dupl i ca t e (MSD)*

External S t a n d a r d
Laboratory Control S a m p l e

Frequency
One per 20 samples per matrix or
one per extract ion date,

One per 10 samples

A d d e d to each sample, blank,
and standard.
One set per 20 samples per
matrix (Accuracy A u d i t ) or one
set per matrix per

One set per 20 samples per
matrix (Precision A u d i t ) or one
set per matrix per preparation
date, whichever is more frequent
Run a f t e r each calibration curve
One set per 20 samples per
matrix or one set per matrix per
preparation date, whichever is
more frequent. T h i s sample is
only to be run if the MS or MSD
is out of limit.

* MS and MSD are a set of audits to be performed on the same sample.
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T A B L E 8.5
Q u a l i t y Control A u d i t s a n d F r e q u e n c i e s f o r
P u r g e a b l e Organics by GC/MS (EPA M e t h o d s 624 & 8 2 6 0 A )
A u d i t Frequency

Once every 12 hours of analys i s ,

One per 12 hours of analys i s
One per 12 hours of analysi s
A d d e d to each sample, blank,
and standard.
One set per 10 samples per
matrix (Accuracy A u d i t ) or one
set per matrix per preparation
date, whichever is more frequent
One set per 10 samples per
matrix (Precision A u d i t ) or one
set per matrix per preparation
date, whichever is more frequent
One per set of analysis
One set per 20 samples per
matrix or one set per matrix per
preparation date, whichever is
more frequent. T h i s sample is
only to be run if the MS or MSD
is out of limit.

G C / M S T u n e
at the beginning of the 12 hours
M e t h o d Blank (Process)
Continuing Calibration Standard
Surrogate Standard

Matrix S p i k e (MS)*

Matrix S p i k e Duplicate (MSD)*

External Standard
Laboratory Control S a m p l e

* MS and MSD are a set of audi t s to be per formed on the same sample.
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T A B L E 8.6
Q u a l i t y C o n t r o l A u d i t s a n d Frequenc i e s
S e m i v o l a t i l e Organics b y G C / M S ( E P A M e t h o d 625/8270B)

f

A u d i t
G C / M S T u n e

Method Blank (Proce s s)
whichever is more frequent .
Cont inuing Cal i bra t i on S t a n d a r d
Surrogate S t a n d a r d

Matrix S p i k e ( M S ) *
(Accuracy A u d i t )

Matrix S p i k e Duplicate (MSD)*
(Accuracy A u d i t )
set per matrix per preparation
date, whichever is more frequent
External Standard
Laboratory Control S a m p l e

Frequency
Once every 12 hours of a n a l y s i s ,
at the beginning of the 12 hours
One per 20 sample s per matrix or
one per ex trac t ion date ,

Once per 12 hours of analys i s
A d d e d to each sample , blank,
and s tandard.
One set per 10 sample s per
matrix or one set per matrix per
preparation date, whichever is
more frequent
One set per 10 samples per
matrix or one set per matrix per

One per set of analysis
One set per 20 samples per
matrix or one set per matrix per
preparation date, whichever is
more frequent. T h i s sample is
only to be run if the MS or MSD
is out of l imit.

* MS and MSD are a set of audits to be performed on the same sample.
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T A B L E 8.7
Q u a l i t y Assurance Cri t e r ia f o r
P u r g e a b l e A r o m a t i c s by GC/PID (EPA M e t h o d 602/8020A)

A u d i t Parameter Control Limit
M e t h o d Blank (Proce s s) All method analyte s
C o n t i n u i n g C a l i b r a t i o n
S t a n d a r d
M a t r i x S p i k e ( M S )
(Accuracy A u d i t )

All method analyte s

Benzene
Ethylbenzene
T o l u e n e
Xylene s , T o t a l

< MDL
RF < 15% d i f f e r e n c e f rom
i n i t i a l cal ibrat ion
39-150% Recovery
32-160% Recovery
46-148% Recovery
32-160% Recovery

Matrix S p i k e
D u p l i c a t e ( M S D )
(Precision A u d i t )

Matrix S p i k e Compounds < 25% RPD

Comple t ene s s All above audits > 90%

From SW - 846 Method 8020A.

MDL: Method Detection Limit (40 CFR Part 136 A p p e n d i x C)
RPD - Relative Percent Dif f er enc e
RF - Response Factor
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T A B L E 8.8
Q u a l i t y Assuranc e Cri t er ia f or Organochlor ine P e s t i c i d e s / P C B s by
G C ( E C D ) ( E P A M e t h o d 608/8080/8081)
A u d i t Parameter Control Limit
M e t h o d Blank (Proces s)
Solven t Blank
C o n t i n u i n g C a l i b r a t i o n

S t a n d a r d
Surrogate S t a n d a r d

Compound
Matrix S p i k e ( M S )
(% Recoveries)
(Accuracy A u d i t )

All method analyte s
All method analyte s
All method analy t e s

< MDL
< MDL
RF < 25% d i f f e r e n c e f r om
in i t i a l ca l i bra t i on

Dibutylchlorendate (DBC) 28-169% Recovery **

A l d r i n
g-BHC (Lindane)
4 , 4 ' - D D T
Dieldrin
Endrin
Heptach l or
PCB-1016
PCB-1260

42-122%
32-127%
25-160%
36-146%
30-147%
34-111%
30-114%
30-127%

Recovery*
Recovery*
Recovery*
Recovery*
Recovery*
Recovery*
Recovery*
Recovery*

Matrix S p i k e Dupl i ca t e
(MSD)(Prec i s i on A u d i t )

Matrix S p i k e Compounds < 25% RPD

Laboratory Control S a m p l e Matrix S p i k e Compounds
External Standard All method analytes
Comple t ene s s All above audit s

Matrix spike control l imi t s
RF < 25%
> 90%

* From 40 CFR Part 136, A p p e n d i x A, Method 608
** L i m i t s based on in-house s tat i s t i cal evaluation
MDL: Method Detection Limit (40 CFR Part 136 A p p e n d i x C)
RPD - Relative Percent Di f f e r enc e
RF - Response Factor
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T A B L E 8.9

— !

Q u a l i t y Assurance Cri t er ia EPA Method 624/8260A
Purgeable Organics by GC/MS
A u d i t Parameter Control Limit"
Bromofluorobenzene Check BFB
( G C / M S T u n e )
Method Blank

C o n t i n u i n g C a l i b r a t i o n
Check Standard

S y s t e m Performance
Check C o m p o u n d s

Matrix S p i k e ( M S )
(Accuracy A u d i t )

Matrix S p i k e Duplicate
(MSD)(Precis ion A u d i t )
** Surrogate Recoveries

Methylene C h l o r i d e
All other method analytes
C C C s

S P C C s

Benzene
Chlorobenzene
1,1-Dichloroethane
Toluene
Trichloroethane

1,2-Dichloroethane-d4Toluene-dg
4-Bromofluorobenzene

Must pass EPA criteria

< 5 X M D L
< MDL
RF < 25% d i f f e r e n c e f rom
initial calibration
Minimum of 0.300 (0.250 for

Bromoform)
34-151% Recovery
37-160% Recovery
D-234% Recovery
47-150% Recovery
71-157% Recovery

Matrix Spike Compounds < 25% RPD
Water
76-114%
88-110%
86-115%

Soil
81-117%
74-121%
70-121%

* From 40 CFR Part 136, A p p e n d i x A, Method 624
SW-846, Method 8260 A_states the same limits

** From SW-846 Method 8260A
MDL: Method Detection Limit
RPD - Relative Percent Dif f erence
RF - Response Factor
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T A B L E 8.9 (com...)
Q u a l i t y Assurance Cr i t e r ia

EPA Method 624/8260A
Purgeab l e Organics by GC/MS
A u d i t Parameter Control Limit*

Laboratory Contro l All method analyt e s RF < 25%
S t a n d a r d

C o m p l e t e n e s s All above audit s > 90%

* From 40 CFR Part 136, A p p e n d i x A, Method 624
SW-846, Method 8260A S t a t e s the same l imi t s

** From SW-846 Method 8260A
MDL: Method Detection Limit
RPD - Relative Percent Dif f er ence
RF - Response F a c t o r
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T A B L E 8.10

O
Q u a l i t y Assuranc e C r i t e r i a f o r
S e m i v o l a t i l e Organics by GC/MS (EPA M e t h o d s 625 & 8270B)

A u d i t Parameter Control Limit*

D e c a f l u o r o t r i p h e n y l -
p h o s p h i n e
( G C / M S T u n e )
M e t h o d Blank

C o n t i n u i n g Cal i bra t i on
Check S t a n d a r d

System Performance
Check Compound s
Matrix S p i k e ( M S )

(Accuracy A u d i t )

D F T P P

P h t h a l a t e s
All other method analyte s
C C C s

S P C C s

Acenaphthene
1,4-Dichlorobenzene
2,4-Dinitrotoluene
N-Nhrosodi-n-propylamine
Pyrene
1,2,4-Trichlorobenzene
4-Chloro-3-methylphenol
2-ChIorophenol
4-Nitrophenol
Pentachlorophenol
Phenol

Must pas s EPA criteria

< 5 X M D L
< MDL
RF < 25% d i f f e r e n c e f rom
initial calibration
Minimum RF of 0.050

46-118% Recovery
36-125% Recovery
24-120% Recovery
41-116% Recovery
27-127% Recovery
39-142% Recovery
23-140% Recovery
27-123% Recovery
10-80% Recovery
9-103% Recovery
12-110% Recovery

* From 40 CFR Part 136, A p p e n d i x A, Method 625
SW-846, Method 8270B states the same limits

MDL: Method Detection Limit
RPD - Relative Percent Di f f e r enc e
RF - Response Factor
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T A B L E 8.10
(cont...)

A u d i t Parameter Control Limit*

M a t r i x S p i k e D u p l i c a t e
( M S D ) ( P r e c i s i o n A u d i t )

M a t r i x S p i k e C o m p o u n d s < 25% RPD

S u r r o g a t e Recoveries Nitrobenzene-d 52-Fluorob iphenyI
T e r p h e n y l - d , 4Phenol-d 62-Fluoropheno l
2,4,6-Tribromophenol

W a t e r
35-114%
43-116%
33-141%
10-110%
21-1100%
10-123%

S o i l
23-120%
30-115%
18-137%
24-113%
25-121%
19-122%

External Standard All method analytes

Laboratory Control S a m p l e Matrix S p i k e Compounds
Completenes s All above audits

< 25% d i f f e r e n c e from initial
calibration
Matrix S p i k e Limits
> 90%

* From 40 CFR Part 136, A p p e n d i x A, Method 625
SW-846, Method 8270B states the same limits

MDL: Method Detection Limit
RPD - Relative Percent D i f f e r e n c e
RF - Response F a c t o r
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C. Con ven ftonal Pollutant A nalyses
M e t h o d s p e c i f i c criteria for the use and f r equency of blank analyse s ,
ca l i bra t i on s t andard s , ca l ibrat ion check analyse s , and surroga t e /matr i x
sp ike s to monitor method performance are s t r i c t l y incorporated at
C H E M T E X in conventional p o l l u t a n t analyses and are summarized in
T a b l e s 8.11 and 8.12.
When a cal ibrat ion curve is to be prepared , one b lank and at leas t three
cal ibrat ion s tandards must be used. The a c c ep tab l e correlation f a c t o r is
0.995, and should conform to the ca l i bra t i on curve.
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T A B L E 8.11
Q u a l i t y C o n t r o l A u d i t s a n d Frequenc i e s f o r C o n v e n t i o n a l P o l l u t a n t s
A u d i t * F r e q u e n c y
C a l i b r a t i o n Blank

Method Blank ( P r o c e s s )
I n i t i a l C a l i b r a t i o n V e r i f i c a t i o n ( I C V )
c a l i b r a t e d ; and analyzed
i m m e d i a t e l y f o l l o w i n g ins trument
calibration
I n i t i a l Calibrat ion Bland ( I C B )
ca l ibrated; and analyzed
i m m e d i a t e l y f o l l o w i n g I C V .
Continuing Cal ibra t ion V e r i f i c a t i o n ( C C V )
analyzed and a f t e r last sample
analyzed
Continuing Calibrat ion Blank (CCB)
analyzed (analyzed immediately
f o l l o w i n g C C V )
Matrix S p i k e (Accuracy A u d i t )
preparat ion batch, whichever is
more frequent
S a m p l e Duplicate (Precision A u d i t )
preparat ion batch, whichever is
more frequent
Laboratory Control S a m p l e

After ca l ibra t ion s tandard s and
every ten sample s
One per batch per matrix t y p e
One each time instrument is

One each time instrument is

One a f t e r every ten sample s

One a f t e r every ten samples

One per ten samples per matrix or
one per matrix per sample

One per ten samples per matrix or
one per matrix per sample

One per sample batch prepared
and analyzed

* If app l i cab l e
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T A B L E 8.12
Q u a l i t y Assurance Cr i t e r ia f o r Convent ional P o l l u t a n t s

A u d i t * Control Limit 4

C a l i b r a t i o n Blank
M e t h o d Blank
I n i t i a l C a l i b r a t i o n V e r i f i c a t i o n S t a n d a r d
Cont inu ing Cal ibra t ion V e r i f i c a t i o n Standard
Matr ix S p i k e Recovery
S a m p l e Duplicate
Laboratory Control S a m p l e ( L C S )
Completenes s

< MDL
< MDL
90-110%**
90-110%**
80-120%
< 20%RPD
80-120% **
> 90% of above audit s

* If a p p l i c a b l e
** The control l imi t s for these audi t s may be established by the company that prepared the

samples . The control l imi t s sent with the samples are the true l imits for those s p e c i f i c
samples.

+ Control l imi t s l i s t ed are only guides. When s tat i s t i cal control l imi t s have been tabulated
and established on the analytes, the control l imits calculated are the e f f e c t i v e control
l imit s .

MDL - Method Detection Limit
RPD - Relative Percent Di f f e r enc e
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0
9 . D A T A R E D U C T I O N 7 , V A L I D A T I O N , A N D R E P O R T I N G

A. Data R e d u c t i o n :
All test data associated with each analys i s is immedia t e ly recorded in the
respec t ive analysis Jog book assigned for each parameter i n c l u d i n g the
re su l t s of q u a l i t y control samples. N o t e b o o k entries, or any other general
laboratory records, are in ink only. Any log book or notebook entries
that are corrected are made by wri t ing a one-line strikeout. All corrections are
signed and dated by the person making the change. All calculat ions
wi l l be checked indep enden t ly by two analysts before reporting.

B. Data V a l i d a t i o n :
; Data val idat ion is the process of examining data and accepting or re j ec t ing it

based on pre-defined criteria. C H E M T E X exercises the f o l l o w i n gIi criteria to validate laboratory data:
/"-u 1) Use of approved analytical procedures

1 2) Use of properly operating and calibrated instrumentation
" 3) Precision and accuracy comparable to that achieved in similar

analytical programs.

Persons validating the data will have s u f f i c i e n t knowledge to i d e n t i f y
questionable values/data. The second analyst fami l iar with analysis and
QA/QC Coordinator will examine sample result for accuracy. Data is also
reviewed for outliner values like large d i f f e r e n c e s between samples or
incompatibi l i ty of results between parameters. The data a f t er reduction is
veri f i ed by a second analyst before preparing a report and f i n a l l y reviewed by
the QA/QC Coordinator and laboratory director before reporting it to the
client. Any activity which is not performed in accordance with the laboratory
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or SOP, is considered as a deviat ion from the q u a l i t y control act ivity. However , due
to matrix i n t e r f e r e n c e s MS or MSD recoveries are a c c e p t e d though they are not in the
a c c e p t a b l e l i m i t s as per the prescribed method. In such events, the client wi l l be
n o t i f i e d in writing and a corrective action is documented; indicates the condi t ion
f rom the QA/QC deviations. S i m i l a r instances wi l l be ac c ep tab l e in the case of the
extract is d i l u t e d to an extent, where surrogates are not able to detect by the
instrument. In such cases LCS and d u p l i c a t e LCS is considered in the p l a c e of MS
and MSD.

C. Data R e p o r t i n g and S t o r a g e :
Results will be reported to the client a f t e r all the quali ty control

parameters are met. A d d i t i o n a l data required by the customer, such as
operating conditions, QA/QC data, method blanks, and rninimum detection
limits will be s upp l i ed . All copies of the reports, along with the chain of
custody and all the corresponding raw data including chromatograms are f i l e d
and retained for a period of at least ten years. These retained data packages are
accessible to the laboratory director and o f f i c e manager only. All electronic data that
is acquired by the analytical instrument and data entry such as spread sheet and
analytical reports will be stores in the magnetic tapes; ( backups will be performed
every month). The back-up tapes are kept under the custody of the Director and it is
not accessable to any other laboratory personal. If needed the stored data will be
retrieved by the laboratory d i r e c t o r ' s authorization.
D. Data C o n f i d e n t i a l i t y :

C H E M T E X will ensure the c o n f i d e n t i a l i t y of all information pertaining to
client samples by maintaining secured storage, tracking all relevant
information within the laboratory. There will be no reproduction of client

information without prior approval of the client.
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1 0 . S Y S T E M A N D P E R F O R M A N C E A U D I T S
The system audit is a systematic check of qua l i ta t iv e nature c on s i s t ing of an
on-site review of a l a b o r a t o r y ' s quali ty assurance systems and physical
f a c i l i t i e s . Internal aud i t s are p e r f o rmed at C H E M T E X on a regular basis by
Q A / Q C coordinator, Superv i s or and the laboratory director. T h e s e a u d i t s are
s chedu l ed at least once in a year or earlier as the case of any discrepancy in the
area of analysis, where the quality system is adversely a f f e c t e d . In such cases
C H E M T E X will take corrective action immediately and n o t i f y to the c l i ent(s),
in writting whose work is a f f e c t e d .

Internal audits will also be conducted by an outside audit pro f e s s ional . Internal
audit will emphasize the data quality and determine:

1. Procedures described in the quality system.
- personnel, f a c i l i t i e s and equipment
- chain of custody procedures
- instrument calibration and maintenance
- QA/QC procedures

2. Objectives in the QAPP are being achieved
3. Designated duties are sa t i s fac tor i ly discharged
4. Opportunit ie s for improvement

Internal audits are not only targeted on technical activities but also on
activities, which supports the technical activities such as purchasing and



document control. The result s o f the audit f i n d i n g s to the personnel
r e s p o n s i b l e in the area of analysi s .

External aud i t s are per formed on a regular basis by state and f e d e r a l
regula tory agencies such as TNRCC, EPA and commercial c l i ent s .
Performance aud i t s provide a systematic check of laboratory operat ions and
measurements. F o l l o w i n g the audit f i n d i n g s , the C H E M T E X management
i n c l u d i n g the president, laboratory director will review the de f i c i enc i e s found
during the audit for su i tab i l i ty and e f f e c t i v e n e s s in s a t i s f y i n g these
requirements to improve the quali ty system in relation to:
- Matters from previous review
- Reports from the external audit assessments
- Report from audit from clients
- Results of internal audits including corrective actions implemented.
- Results of PE participation
- In house quality checks
- Details of complaints from clients
- Staff training
- Future plans and project ions for new work, new s t a f f and new equipment.

All corrective actions arise from the internal, external audits and management
review f i n d i n g will be implemented within the time scale.

C H E M T E X routinely part i c ipate s in laboratory performance
evaluations for the US EPA water po l lu t i on studies. C H E M T E X also
part i c ipate s in the interlaboratory check programs. All analysts regularly
part i c ipate in analyzing test samples provided by AIHA, MIST'S NVLAP, and
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the US EPA performance eva lua t i on sampl e s . Each analyst w i l l
analyze the s ampl e s eparate ly for the parameter he / she is assigned to,
and maintain a record of h i s /h er r e s u l t s for f u tur e reference. In a d d i t i o n ,
intralaboratory per formance s s a m p l e s are analyzed for several analytes.

J
J
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1 1 . P R E V E N T I V E M A I N T E N A N C E
Preventive maintenance procedures such as lubr i cat ion, source c l eaning
and the frequency of such maintenance, are p er f ormed according to the
procedures ment ioned in the manufac ture s instrument o p e r a t i n g and
maintenance manual. All repair work is recorded in an instrument
maintenance log with the date, nature of problem , action taken and the
name of the service person. C H E M T E X also maintains adequate
s u p p l i e s of spare parts such as GC columns, syringes, septa, injec t ion port
liners, and electronic parts so they are available when needed. In the case of
equipment mal func t ion which cannot be solved within one or two working
days, analysis will be carried out using back up instruments. If such back up
instrumentation is not available, arrangements will be made to have the
instrument repaired immediately. Laboratory maintenance schedule of
common preventive tasks for key instruments are as f o l l o w s :

t:
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G C / M S

GC

Task
Replace pump oil
Change septa
Change gas l ine
Dryers
Clean source
Change injec t ion port lines
Change traps
Change column
Change turbo pump oil
Change card case f i l t e r
Change dunk drive f i l t e r
Replace electron mul t ip l i e r
Clean source

Change septa
Change injection port liners
Change column

Frequency
Quarterly
As needed
As needed
As needed
As needed
As needed
As needed
As needed
As needed
Quarterly
Quarterly
As needed
As needed

As needed
As needed
As needed
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Check gas c y l i n d e r s
Leak check
Change gas l i n e dryers

P U R G E & TRAP D E V I C E
Replace trap
Decontaminate system
leak check system

AA FLAME & FURNACE
Check energy of Deuterium
background collector
N o t e AA lamp Intensi ty
Check gas and water
lines for leaks
Check Graphite tube condition
Clean quartz windows
Clean electrodes on furnace
Change graphite
contact rings electrodes

G E N E R A L LABORATORY AREA:
Clean laboratory
Calibrate Automatic p ip e t t e s
Replace worn parts on
automatic p i p e t t e s

D a i l y
As needed
As needed

As needed
Daily
D a i l y

Daily

Daily
As needed

Daily
As needed
As needed
As needed

Daily
Monthly
As needed
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I

.1

Record o v e n / r e f r i g e r a t o r Dai ly
thermometer
Record of DI water Daily
conduc t iv i ty
Calibrate b a l a n c e s / p H meters Daily
Check s u p p l y of consumable On regular basis
items
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1 2 . S P E C I F I C R O U T I N E P R O C E D U R E S U S E D T O
A S S E S S D A T A P R E C I S I O N , A C C U R A C Y , A N D

C O M P L E T E N E S S
Data qual i ty is assessed based on f i v e main characteristics of the data which are:

Precision
Accuracy
C o m p l e t e n e s s
Repre s en ta t iv ene s s
C o m p a r a b i l i t y

Each of these characteristics is discussed below.

A. Precision
Precision is the degree of agreement between repeated measurements of
the same parameter under prescribed and similar conditions. Analytical
precision is monitored using results from dupl i ca t e analyses. Relative
Percent Dif f e r enc e (RPD) is used as the measure of precision between
matrix spike duplicates. The formula utilized to calculate RPD is as
f o l l o w s :

Relative Percent D i f f e r e n c e (RPD)
RPD= (MS - MSP) x l O O

M e a n o f M S + M S D
where MS = Percent recovery for Matrix Spike

MSD = Percent recovery for Matrix S p i k e
Duplicate
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B. Accuracy
Accuracy is a measure of the degree of d i f f e r e n c e between the ana ly t i ca l ly
obtained value and the known or actual value for a sample. C H E M T E X
assesses accuracy by determining the percent recover (%R) for the
analyte s contained by the des ignated qual i ty control samples . Accep tanc e
criteria for sp iked sample s processed by the laboratory are mentioned in
T a b l e s 8.1 to 8.12. Acceptance criteria for other s p e c i f i c methods
may be found in the analytical Standard Operating Procedures. Data
obtained for all laboratory spikes evaluated monthly by the QA/QC
Coordinator for deve lop ing trends.

L. Percent Recovery = Tota l A n a l y t e V a l u e - S a m p l e value x 100
v,/ S p i k e d Value

C. Compl e t en e s s
Completenes s is a measure of the valid data obtained from an analysis
express as the percentage of the total data that should have been

! obtained. -

! % Compl e t en e s s = Amount of Val id Data Obtained x 100
T o t a l Amount of V a l i d Data Expec t ed

i
CHEMTEX's object ive for completeness is to be able to provide

i analytical data for 100% of samples received intact and have s u f f i c i e n ti sample volume for conducting reanalysis if initial analysis does not meet
| QC acceptance criteria.
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D. Repre s en ta t iv ene s s
Representat ivene s s of the analytical data is pr imari ly a f u n c t i o n of the
s a m p l i n g procedures and techniques employed in the f i e l d . As such, the
s a m p l i n g p l a n must be des igned to provide r epre s en ta t ive sample s to the
laboratory. Once received at the laboratory, s ampl e s are homogenized as
much as p o s s i b l e to yie ld representative data on the sample submitted for
analysis.

E. C o m p a r a b i l i t y
- CHEMTEX's data i s f u l l y comparable with data from other laboratories.

T h i s is accompli shed through use of the f o l l o w i n g practices:

* Demonstrate traceability of standards to NIST or EPA sources
* Use of Standard and Approved Methodogie s

< * Standardized units of measure
^ * Standardized QA Acceptance criteria

-1- ~" * Participation in the interlaboratory studies to demonstrate laboratory
performance

L-
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1 3 . S T A T I S T I C A L F O R M U L A E A N D D E F I N I T I O N S
-x A. Definitions

For the Precision A u d i t s , X = RPD for each i n d i v i d u a l compound.
For the Accuracy A u d i t s , X = % Recovery for Each individual compound.
X,, X 2 , X 3 , X 4 , . . . , X,, (n>20) represent the f i r s t n time-ordered determinations .
X = average = (l/n)(X, + X2 + ... Xn)
S t a n d a r d Deviation (SD) of X =~(1M-1) (Xi - X 2 )
B. Statistical Parameter Evaluation

Parameter Symbol Formula
U p p e r Control Limit UCL X + 3SDi
Lower Control Limit LCL X - 3 S D

sf~~ •••..
r U p p e r Warning Limit UWL X + 2SD

Lower Warning Limit LWL X - 2SD
C. S t a t i s t i c a l Control Limit s

Stat i s t i ca l control limits are used to assess QC e f f o r t s over a period of
1 time. The lab will establish limits for precision and accuracy. Depending
! on the analytic, d i f f e r e n t formats of s tat i s t ical control may be used. The s e

can include control charts, tabulations, or computerized tracking. AI minimum of 20 points will be obtained prior to the initial a t t empt to
I establish the statistical control limits. Until 20 points are attained and

calculated, the recoveries spe c i f i ed in T a b l e s 8.1 through 8.10 are used as
^ the control limits.P



1 4 . C O R R E C T I V E A C T I O N
An important part of any qua l i ty assurance program is a well d e s igned
e f f e c t i v e p o l i c y for correcting q u a l i t y programs. One of the most e f f e c t i v e
means of preventing errors in da ta generation is to respond i m m e d i a t e l y to
erroneous data. The cause will be immed ia t e ly i n v e s t i g a t e d , which could
be due to any one of the a sp e c t s mentioned in this manual. A p p l i c a t i o n of
immediate corrective action at this point will reduce or prevent generation
of unreliable data. The de ta i l s of corrective action taken along with the
evidence of restoration of result s to normal are recorded in corrective
action form.

In the event of a d e f e c t iv e analysis where a corrective action was taken;
analysis that are generated to the c l ients , whose work might have been
a f f e c t e d , will be no t i f i ed immediately in writing f o l l o w e d by an amended
report as expedi t ional ly as possible.

On the f irs t recognition of an outlier, the analyst will ensure that the
remainder of the sample is preserved. If the cause of the outlier is not
solved with corrective action taken by the analyst, the problems are
n o t i f i e d to the QA/QC coordinator. Any major operational changes or
initiation of any changes, are made only a f t e r the approval by laboratory
director.
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C O R R E C T I V E A C T I O N REPORT
To: Laboratory Director Date:

QA/QC Coordinator
From: Analys t in Charge
Analy s i s : ___________
True V a l u e : __________ Reported Valu e:
Control Limits: __________Duplicate Results:
Method Reference: __________Instrument ID# and T y p e :
Method Blank: _____________
Comments of Analys t:

Comments of QA/QC Coordinator:

Comments of Laboratory Director

Corrective Action Taken:
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1 5 . C O M P L A I N T S
AH the complaint s received from the c l i en t s and other part ie s through t e l ephone , fax,
oral or written are recorded in a complaint log along with the analyt i ca l report by the
s e c r e t a r y / o f f i c e manager and passed on to the laboratory supervisor. The s e
c o m p l a i n t s are immediate ly directed to the QA/QC co-ordinator and concerned
a n a l y s t ( s ) for resolution.

QA/QC coordinator will check the data in question. If necessary he or she will
authorize for reanalysis. If any variation in results from the earlier analysis, an
amended report will be generated and sent to the client. The client will also will be
informed about the causes for the d e f e c t i v e measurement of the analysis. All these
complaints, as well as the corrective actions taken on these instances are discussed in
the technical meetings as well as in the general meetings. If necessary an internal
audit will be conducted in the area of the analysis by the laboratory director in order
to eliminate the questionable quality of the data in future.
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A p p e n d i x A



o L I S T O F M A J O R A N A L Y T I C A L E Q U I P M E N T

6

,. S e r i a l i ^ S j i i l i
^^^S^^^^ffi^n^i^mi

1 G C / M a s s S p e c t r o p h o t o m e t e r
- Purge & T r a p A u t o s a m p l e r
- Concentrator

2 G C / M a s s S p e c t r o p h o t o m e t e r
- A u t o s a m p l e r

3 G C / M a s s S p e c t r o p h o t o m e t e r
- Purge & T r a p S y s t e m

4 G C / M a s s S p e c t r o p h o t o m e t e r
- Autosampler

5 G C / M a s s S p e c t r o p h o t o m e t e r
- A u t o s a m p l e r

6 G C / M a s s S p e c t r o p h o t o m e t e r
- VOC Auto sampler
- Cryogenic Concentrator

7 Gas Chromatograph
- Autosampler

8^ Gas Chromatograph
~" - Autosampler
9 Gas Chromatograph

- Auto sampl er

• D e t e c t d r / j

10

1 ]

12

13

14

Gas Chromatograph
- Autosampler
Gas Chromatograph- Autosampler

Gas Chromatograph- Autosampler
Gas Chromatograph- Autosampler
Gas Chromatograph
- Purge & T r a p Autosampler- Concentrator

HP 5890
ALS 2000
LSC 2016
HP 5890
HP 7673
HP 5890, Serie s II
01 Analytical
HP 5890, Series II
HP 7673
HP 5890, Series II
HP 7673
HP 5890, Series II
Nutech 3600
Nutech 3550A Series
HP 5890
HP 7673
HP 5890
HP 7673
HP 5890, Series HHP 7673A

HP 5890
HP 7673
HP 5890, Series HH P 7 6 7 3 A

HP 5890, Series IIHP 7673A
HP 5890, Series HHP 7673A
HP 5890, Series H<^LS2000

HP MSD 5970

HP MSD 5970

HP MSD 5970

HP MSD 5970

HP MSD 5972

HP MSD 5972

F I D

F I D

F I D

NPD

FPD

F I D

F I D

PID
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G C M S 0 1

G C M S 0 2

G C M S 0 3

G C M S 0 4

G C M S 0 5

G C M S 0 6

GC01

GC01

GC02

GC02

GC03

GC04

GC04

GC05
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15

16
17
18
19

20

21

22

23

24 _
25
26
27
28

29

30

31
32

Gas Chromatograph
- Purge & T r a p A u t o s a m p l e r
- Concentrator
Gas Chromatograph
Gas Chromatograph
Gas Chromatograph
Gas Chromatograph
- Auto sampl e r
Gas Chromatograph
- Auto sampler
Gas Chromatograph
- Auto sampler
Gas Chromatograph
- Autosampler
Gas Chromatograph
- Autosampler
Gas Chromatograph
Gas Chromatograph
Gas Chromatograph
Gas Chromatograph
I n d u c t i v e l y Coupled Plasma
Spec trophotometer
Induct ive ly Coupled Plasma
Spec t ropho tome t er
Atomic Absorption (AA)
Spec tropho tomet er
A A Spectrophotometer
Mercury Analyzer

HP 5890, Series II
A L S 2 0 0 0
LSC 2016
HP 5890, Serie s II
HP 5890, Series II
H A C K
HP 5890
HP 7673
HP 5890
HP 7673
HP 5890, Series H
HP 7673
HP 5890, Series II
HP 7673
HP 5890, Series H
HP 7673A
HP 5890, Series H
HP 5880
HP 5880
HP 5880
Perkin Elmer

LeemanLabs

Varian 400 Zeeman

Varian 400 Zeeman
Buck Sci en t i f i c

F E D

F I D
FPD
T C D
ECD

ECD

ECD

ECD

ECD

ECD
TCD
F I D
F I D
AES

AES

Furnace

Flame
Cold Vapor
Technique

GC05

GC06
GC06
GC07
GC08

GC08

GC09

GC10

GC10

G C 1 1
GC12
GC12
G C 1 2
ICP01

ICP02

AA01

AA02
AA03
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33
34

35

36
37

38

39

40
41

42
43"
44
45
46
47
48
49
50
51
52
53

s iNa m e of the Iti s tru rii en t il- • i!
A A S p e c t r o p h o t o m e t e r
H i g h Performance Liquid
Chromatograph ( H P L C )
H P L C
- A u t o s a m p l e r
Ion Chromatograph
Ion Chromatograph
- A u t o s a m p l e r
Ion Chromatograph
- A u t o s a m p l e r
Ion Chromatograph
- Autosampler
X-Ray D i f f r a c t i o n
Transmission Electron
Microscope
Total Organic Carbon Analyzer
Total Organic H a l i d e Analyzer
Total Organic H a l i d e Analyzer
Infrared Spectrophotometer
Microscope
Microscope
Phase Contrast Microscope
Phase Contrast Microscope
Phase Contrast Microscope
Stereo Microscope
Stereo Microscope
Stereo Microscope

Perkin Elmer 560
D I O N E X , VDM-2

D I O N E X , VDM-2
D I O N E X , A S M - 2
DIONEX, CDM-2
D I O N E X , CDM-2
D I O N E X , ASM-2
D I O N E X , CDM-3
D I O N E X , A S M - 2
D I O N E X , ADM-2
D I O N E X , ASM-2
Diano series 9000
J E O L J E M 1 0 0
C X 1 1
Beckman
Dohrmann
Dohrmann
Buck Sci en t i f i c
Nikon, Labophot
Nikon, Labophot
Nikon, Labophot
Nikon, Labophot
Nikon, Labophot
Nikon, SMZ-1
Nikon, SMZ-1
Nikon, SMZ-1

Ill^i^ci^OTvlillii-P ® Ins i riihien t
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F l a m e AA04
U V / V I S H P L C O I

U V / V I S H P L C 0 2

Conduct ivi ty I C 0 1
Conduc t iv i ty I C 0 2

Amperometric IC02

Conductivity IC02

X-Ray XRD01
T E X 0 1

TOC01
TOX01
TOX02
IR01
ASB01
ASB02
PCM01
PCM02
PCM03
FC01
FC02
FC03
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54 S t e r e o Micro s c op e N i k o n , S M Z - 1 F C 0 4
55 Polarized Light Microscope N i k o n , Labophot P L M 0 1
56 Polarized Light Microscope Nikon, Labophot PLM02
57 Polarized Light Microscope N i k o n , Labophot PLM03
58 Polarized Light Microscope Nikon, Labophot PLM04

_l



-s Q u a l i f i c a t i o n s of the Key per sonne l at C H E M T E X
Dr. C.N. R e d d y , M.S., Ph.D., CIH, ASP, Director.
Professional Qualification: March 86 - Present, R e s p o n s i b l e for day to day opera t i on of the

laboratory, p r o v i d i n g the f a c i l i t i e s for all the laborator i e s under the Chemtex and
in-charge of c o n f i d e n t i a l i t y , security and i n t e g r i t y of the labora tor i e s and as well as
the analyt i ca l da ta .
November 80 - March 86: Supervisor, Kemron Laboratory.
C e r t i f i e d I n d u s t r i a l H y g i e n i s t 1993.
Assoc iate S a f e t y Profe s s ional 1993.

Affiliations: American Chemical Soc i e ty .
American S o c i e t y of Agronomy.
American S o c i e t y of Soil Science.
American Indus t r ia l Hygiene Association.
American Soc i e ty of Safety Engineers.

| Dr. S.R. Kor, M.S., Ph.D., S u p e r v i s o r
II Professional Qualifications: Jan 95 - Present: Supervisor of the laboratory, responsible for

f~~:. the day to day laboratory operations.
V Jan 1994 - Jan 95, QA/QC coordinator.

November 1993 - Jan 94: Responsible for the analysis of metals by using AA (Flame
— and Furnace) and ICP at C H E M T E X .

November 1990 - December 1992, Chief Environmental Chemist, Environmental
Control Division, Ministry of Heal th , Govt of Jamaica, West I n d i e s .

i

Affiliations: G u l f Coast Deep South Section and Coastal bend of American Indus tr ia l Hygiene
Association.

1 Dr. Ramesh K. Cherivirala, M.S., Ph.D., QA/QC Coordinator.
Professional Qualifications: June 1995 - Present, Responsible for the day to day QA/QC operations

of the laboratory and data validation, reduction and reporting of the analytical results.
: Training of the personnel in organic division of the laboratory.

April 1992 - J u n e 95, Responsible for the analysis of Organic p o l l u t a n t s in d i f f e r e n t
matrices, such as S o i l , Water, Waste Water, S l u d g e and Indus t r ia l Hygiene S a m p l e s

I by GC, HPLC, 1C and IR spectrophotometer at C H E M T E X .
t Affiliations: American Chemical Society.
I G u l f Coast Deep South Section of American Indus tr ia l Hygiene Association.

L-



Mr. Prasad K Lavu, M.S., B i o l o g i s t / M i c r o s c o p i s t .
Professional Qualifications: October 1991 - Present, R e s p o n s i b l e for the a n a l y s i s of various C l a s s i c

Wet Chemical parameters, mi crob i o l og i ca l analys i s , asbestos a n a l y s i s and f i b e r
counting.

Dr. V . N . R . M u k k u , M.S., Ph.D., P h y s i c i s t / C h e m i s t .
Professional Qualifications: Jan 1992-Present: Respons ib l e for the analysi s of S e m i - V o l a t i l e

analysis using GC/MS and r e s p o n s i b l e for the analyse s o f P e s t i c i d e s , H e r b i c i d e s and
P C B ' s using G C / E C D .

Dr. S r i r a m o j i Manohar , M.S., Ph.D., S e n i o r Chemi s t .
Professional Qualifications: January 1994 - Present, Responsible for the analysis of metal s by AA

( F l a m e and Furnace) and ICP.
Affiliations: American Chemical Socie ty.

_l Dr. M u l a m , M.S., P h J X , Organic Chemist
i

Professional Qualifications: June 1994 - Present, Organic Chemist, Responsible for the analysis
ds of V o l a t i l e organics present in mult imedia samples by GC/MS.

. ' S./
February 1992 - May 1994, Research Associate at Tini Pharma Ltd, India._J —

Dr. S.R. Gosala , M.S. Ph.D., Superv i s or , Corpus Christ! F a c i l i t y
-1 Professional Qualifications: June 95 - present: Responsible for the analysis of V o l a t i l e Aromatic

Hydrocarbons using Gas Chromatography and Tota l Petroleum Hydrocarbons.
1993 - May 95, Research F e l l o w , J a p a n e s e University, Photocatalys t s . P u r i f i c a t i o n

~ of drinking water using semiconductor materials on presence of sun light .
1991 - 93, Research Associate, IIT, Bombay Photoelectro Chemistry.

a Dr. H.R, G o o l l a , M.S. Ph.D., Organic Chemist
, Professional Qualifications: May 1995-Present: Working with 1C and Gas chromotographs for

mult imedia environmental and industrial hygiene samples.
j_ J u n e 1986 - May 1995: Worked on development of a process in synthesis of

automerlvi drugs used during chromotoghraphy to treat cancer pat ient s as young
s c i ent i s t s f e l l o w in school of Chemistry. Used d i f f e r e n t spectral and separation

i- techniques like NMR, MASS, Chromatography and H P L C .
y.V 2



Dr. R.P. K a n k a t i , M . S . , Ph.D., Organic Chemist.
Professional Qualifications: May 1995-Present: Respons ib l e for the a n a l y s i s of p u r g e a b l e aromatic

hydrocarbons using Gas Chromatography and S e m i - V o l a t i l e analys i s u s ing
G C / M S .
1993 - 1995, As a po s t-doc tor ine research s c i en t i s t at " I n s t i t u t e of Chemistry"

N a t i o n a l Autonomous Universi ty o f Mexico, Mexi co , D . F .
1992 - 1993, Research Associate at Dept. of Chemis try Osmania Univer s i ty ,

H y d e r a b a d , I n d i a .
Affiliations: American Chemical Soc i e ty .
Dr. M.R. P o l a l a , M S . , Ph.D., B i o l o g i s t / M i c r o s c o p i s t .
Professional Qualifications: Jan 1996 - Present: Responsible for the analysi s of asbestos and f i b e r

counting and microbiological analysis.
May 1992- 96: Post-doctoral f e l l o w , S J C U n i v e r s i t y , I n d i a , Worked on acute toxicicity

! t e s t s l ike LC^, sa f e level concentrations of p e s t i c i d e s , metals are evaluated with
reference to aquatic organisms. The toxic impact of p o l l u t a n t s on biochemical and

j phys io l og i ca l changes in animals are noticed.
iI

Dr.K.C.K.Reddy, M.S., Ph.D., Environmental Soil Chemist( _ _ _ _
\..J Professional Qualifications: May 1996 - Present: Responsible for the analysis of wet chemical

parameters, metals, radio chemical, and silica.
— Sept 1976 - May 96: Worked as a senior scientist and projec t co-ordinator in I n d i a n

Council of Agricultural University, Hyderabad, I n d i a . Performed research in the f i e l d
of soil t e s t ing and plant nutrition in relation to major secondary and micro-nutrients

I l eading to optimization and prevention of p o l l u t i o n of the agricultural sites.1 Coordinated m u l t i l o c a t i o n research pro j e c t s on soil t e s t ing and soil health care.
I Mr.Prashant Bagade., M.S., Ph.D S t u d e n t , B i o l o g i s t / C h e m i s t
v.

Professional Qualifications: July 1996 - Present: Responsible for the analysis of Microbiological
organisms and asbestos.

Affiliations: Member of American Socie ty of Agronomy.

Mrs. M a l a t h i Palem, M.S., Chemist.
Professional Qualifications: May 1996 - Present: Responsible for the analysis of wet chemical

parameters.



M e t a l s
Dr. S. M a n o h a r , Ph D
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PresidentDr. Chandamuri, M.D.

Laboratory Director
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The American
I n d u s t r i a l Hygiene
Associat ion
is proud to acknowledge that
Chemtex Environmental

and I n d u s t r i a l Hygiene ,
Port Arthur , TX
Laboratory ID# 10696 V *
has fulfilled the requirements for
Industrial Hygiene Laboratory Accreditation
and has earned distinguished recognition as an

A T H A Accredited Laboratory
Originally Accredited July I. 1990. current certificate effective July I. 1993 until July I. 1996.

subject to conlimttd compliance with AfHA accreditation criteria.

/President (j
American Industrial Hygiene Association

December /. 1994
Date Prepared

423
Chairman
Laboratory Accreditation Committee

Certificate Number



/ 4 I H KThe Essential Source

O
January 31,1997

Dr. C. N. Reddy, CIH, ASP, Director LAB ID (f 10696
C H E M T E X Environmental & Indus tr ia l

Hygiene Services
3082 25th Street
Port Arthur TX 77642
Dear Dr. Reddy:
T h i s let ter is in response to your request for an extension to your current AfHA accreditation
which expired on July 1,1996. The Chair of the Indus tr ia l H y g i e n e Laboratory Accred i ta t i on
Committee has approved your second extension of three (3) months to your accreditation thai
wi l l expire on May 1,1997. By that time the process of reaccreditation should be comple t e and a
new c er t i f i ca t e in your laboratory. In the meantime your laboratory remains accredited in the
AJHA I n d u s t r i a l Hygiene Laboratory Accredi ta t ion Program.
If I can assist you in the future, please write or call.
Sinccr

1
Charlot te L. Mil l er
Manager, Laboratory Accreditation Adminis trat ion

CLM

cc: K. Bacon

ustrial Hygiene Association2700 Prosperity Ave., Suite 250, Fairfax, VA 22031(703) 849-8888 (703) 207-3561 fax
InfoFax Service line (703) 641-INFO of Internet: intonet@aiha.org



U n i t e d S t a t e s \Department o f CommerceN a t i o n a l I n s t i t u t e o f S t a n d a r d s a n d T e c h n o l o g y

I S O / I E C G U I D E 25:1990
ISO 9002:1987 C e r t i f i c a t e o f A c c r e d i t a t i o n

C H E M T U X E N V I R O N M E N T A L L A B O R A T O R Y , I N C .
PORT ARTHUR, TX

/s recognized under the National Voluntary Laboratory Accreditation Program for satisfactory compliance with
criteria established in Title 15, Part 285 Code of Federal Regulations. These criteria encompass the requirementsof ISO/IEC Guide 25 and the relevant requirements of ISO 9002 (ANSI/ASQC Q92-1987) as suppliers ofcalibration or test results. Accreditation is awarded for specific services, listed on the Scope of Accreditation for:

BULK A S B E S T O S F I B E R A N A L Y S I S

March 31, 1997
Effective through r-or t h e N a l ' o f i a f f n s t i t u t e o f S t a n d a r d s a n d T e c / ) / i o / o j ; y

N V L A P L a b Code: 200025-0
N V L A P - 0 1 C ( 1 1 - 9 5 ) o



T E X A SD E P A R T M E N T O F H E A L T H
B E I T K N O W N T H A T

C H E M T E X E N V I R O N M E N T A L L A B O R A T O R Y , I N C .

is Lic en s ed and au thor i z ed to p e r f o r m as an
A S B E S T O S L A B O R A T O R Y
PLM-PCM ( Por t A r t h u r )

i n t h e S t a t e o f T e x a s w i t h i n t h e p u r v i e w o f T e x a s C i v i l S t a t u t e s , A r t i c l e 4477-3a,
as a m e n d e d , so l o n g as t h i s L i c e n s e is not s u s p e n d e d or revoked and is renewed
accord ing to the ru l e s a d o p t e d by the T e x a s Board o f Heal th .

30-0180
Licen s e N u m b e r
0 3 / 0 4 / 9 6
I s s u e Dale
0 3 / 0 3 / 9 7

•^h-l-l'O^r
T o d d F. W i n g l e r . P.E. 'C h i e f . A s b e s t o s Programs BranchO c c u p a t i o n a l S a f e t y a n d H e a l t h Division

E x p i r a t i o n Date

T h i s c e r t i f i c a t e i s voida f t e r e x p i r a t i o n datewithout a current renewali d e n t i f i c a t i o n cardd i s p l a y e d here.
D a v i ' l R S m i t h , M D .C o m m i s s i o n e r o f H e a l t h

V O I D I F A L T E R E D N O N - T R A N S F E R A B L E
17406
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Forethought

J C H E M T E X Environmental & Industrial Hygiene Services is herewith presenting the
Statement of Qualifications with an intention of providing the information to project its
capabi l i t i e s , experience and competency to aware the world of environmental
community to show that C H E M T E X is one of the best of its kind in its territory in
serving the needs of the nation. In this tiny manual C H E M T E X summarizes it's General
Operations, Quality Assurance Program Plan, Experience, Qualifications of the
personnel and analytical capabilities. It also describes the fa c i l i t i e s , methodology and

I instrumentation, which are using for its operation. In short, it tries to give a precise idea
~~ ' a b o u t the structure and the strategy of C H E M T E X .
1

I
Dr. C. N. Reddy, Ph.D., CIH, ASP

Director





Introduction
C H E M T E X Environmental Laboratory was established in 1986 at Port Arthur to
provide analyses of environmental and industrial hygiene samples to Indus tr i e s , Cities,
Munic ipal i t i e s , Public, S t a t e and Federal Government agencies. C H E M T E X extends
its services to consulting f irms by providing analyses of drinking water, waste water,
hazardous waste, air, emissions, indoor ah* quality, asbestos and industrial hygiene
samples.
C H E M T E X expanded its arms to Baton Rouge, Louisiana, Sulphur, Louisiana, Corpus
Christi , Texa s clients with their warm welcome and by keeping in a mind to provide
better services with its extensive experience in analyzing environmental and industrial
hygiene samples to meet the growing needs of the modem industry. C H E M T E X
Laboratories are capable of providing a complete spectrum of multi media
Environmental and Industrial Hygiene samples.
C H E M T E X made a "Commitment to generate precise and accuarate data that is
sa t i s fac tory and dependable, which addresses the clients concern in the area of
accountability, documentation, security and analytical performance of the samples
suuplied" with the concern of the environment of the nation and health of the humane.

~CHEMTEX takes pride in attaining its commitment by generating precise and accurate
data with its state-of-the-art instrumentatioa Analytical performance of highly
educated, experienced and skilled individuals of the C H E M T E X add up to the
sa t i s f a c t i on of the clients concern of the accountability, dependability and
documentation. Having a Cert i f i ed Industrial Hygienis t , dynamic and talented
personality as a leader, C H E M T E X undoubtedly shows the highest profes s ional ethics
in the security of the data, besides the quality, reasonable cost and required turnaround
time for the sample supplied.

C H E M T E X personnel are also dedicated to the f u l f i l l m e n t of its commitment
C H E M T E X operates under a great deal of enthusiasm and dedication. Its team is well
aware of the importance of the accurate data and the implications of providing the
f a u l t y interpretations, approximate and incorrect results. It is also aware of their
re spons ib i l i ty for providing reliable and accurate analytical data at their best
professional competence. C H E M T E X not only provide the data, it also provides valid
records and maintains adequate documentation to support the result. Apart of



perfoming a wide variety of analyses, its team maintains memberships and part ic ipate s
in a variety of technical and profes s ional organizations as a part of improving
technology, methadology and to stay abreast of the latest changes in the modern world.
CHEMTEX's Quality Assurance Program Plan (QAPP) monitors all the aspects to
maintain the required quality from the sample reciept through the analysis to the data
reduction and reporting. It r e f l e c t s the commitment of C H E M T E X to describe, about
it, in one sentence. Succ e s s f u l part ic ipat ion in Environmental Protection Agency's
( E P A ) Water Pollut ion a n d Water S u p p l y s tudie s , A f f l A ' s Proficiency Analytical
T e s t i n g program, National Inst i tu t e o f Standards and t e c h n o l o g y ' s (NIST) National
Voluntary Laboratory Accreditation Program (NVLAP), client's DMR study and spiked
sample s of the clients show the CHEMTEX's competence in generating accurate
precise and reliable analytical data.

CHEMTEX's reputation for client satisfaction re f l ec t s in their continuous business and
then: growing relationship. C H E M T E X is f u l l y accredited by American Industrial
Hygiene Association (AIHA) and is maintaing the accreditation since 1990.
C H E M T E X is completed all the requirments for the accredation of NISTs NVLAP and
waiting for the certificate.
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General Operations
C H E M T E X provides Chain of Cus tody (COC) forms to all the clients. The COC
consists of all the information regarding the sample s u p p l i e d , such as S a m p l e
I d e n t i f i c a t i o n , Name of the S a m p l e r , Data S a m p l e d , S a m p l e Matrix, Name of the
Client , Name of the Proj e c t , Name of the Project Manager, Date sh ipped, Date and
time received, Signature of the S a m p l e custodian, A d d r e s s , Phone and Fax number of
the Client and C H E M T E X . S a m p l e s will be logged by the sample custodian af t er
examining their condition and the information comes along. A copy of the sample
receipt will be given or faxed to the client If there is any discrepancy in the sample
and the information supp l i ed , concerned client and the supervisor if informed. Each
sample will be assigned by a unique seven digit number, for example P5100001, which
is used throughout the laboratory for the reference and the analysis. With the use of
this C H E M T E X Number, C H E M T E X can trace any sample at any given time for
further investigation. As soon as the samples are logged in, COC will be f i l e d near the
S a m p l e log book. The sample custodian will inform the supervisor and the analyses),
if there is any special turn around time and any time bound analysis. The sample log

Jbook and COC's are in accessible to all analysts. Analys t(s) will analyze the samples
with in the prescribed holding time and with in turn around time by f o l l ow ing the
prescribed method and the Quality Control criteria. A f t e r the analyses, the report will
be reviewed by the QA/QC Coordinator and the Supervisor of the Laboratory. In case
of any irregularity, report is directed back the analyst for rect i f ication, otherwise, it is
passed on for typing to the secretary. After typing, the report comes back to the analyst
for proofread and then it travels to the supervisor and there to the Director/in-charge
of the Laboratory to f inalization. Apart from the analytical data, and address of the
Client, the f inal report consists of the Date Received, Date Analyzed, Date S a m p l e d ,
Date Reported, Name of ihe Sampler , Name of the Proje c t , Name of the Project
Manager, Methods used for the analyses, Name of the Analyst , and Signatures of the
Supervisor and Director/in-charge of the laboratory. Regulatory levels, Detection
Limits, Quality Control Data like dupl i ca t e s , blanks, spikes and surrogate recoveries
are also given in the final report. Report will be faxed to the client and the hard copy
including with the original chain of custody will be mailed. By means of raw data and
so f tware analytical data will be saved at least for three years.





Experience

6
C H E M T E X employs Chemists, Biologists and technicians, who are experts in their
respective f i e l d s . Most of the employees hold doctoral degrees in d i f f e r e n t f i e l d s of
Chemistry. C H E M T E X operates systematically under the leadership of a Cert i f i ed
Industrial HygienisL Qualif ications, Educational background and profe s s ional
experience of the key personnel are given in this SOQ. C H E M T E X started its work
with wet Chemical Analysis in 1986. Later, it gradually expanded its sphere of work
to Industrial Hygiene, Organic and metal analyses. C H E M T E X nearly has a decade
of experience in doing the wide variety of analyses of d i f f e r e n t matrices to meet the

"needs of Clients. Besides the needs of the nation, C H E M T E X has served and is
serving at least 500 Clients at all time. C H E M T E X worked with the clients in d i f f e r e n t
environmental and industrial hygiene projec t s .



Exampl e s o f Proje c t s H a n d l e d

i.
2.
3.
4.
5.
6.

8.
j
; 9 -i
10..

11.

'12'(
I

13.

15.

16.
17.

18.
11 19.
ho.!L

NPDES S a m p l i n g and analys i s , Port N e c h e s , T e x a s .
S o l i d Wast e S a m p l i n g / H a z a r d o u s Was t e S a m p l i n g and Monitor ing.
Asbes to s Bulk S a m p l i n g / A i r Moni tor ing and A n a l y s e s .
S l u d g e , S e w a g e , and W a s t e W a t e r A n a l y s e s .
Ci ty E f f l u e n t , I n f l u e n t , a n d S l u d g e Character izat ion.
Sand Blas t ing G r i t , W a s t e Oil Characterization.
Benzene Survey, Lead Survey, and Hazardou s W a s t eCharacter izat ion.
Ground Water Monitor ing, E f f l u e n t A n a l y s e s , and Hazardous W a s t eCharacterizat ion.
Underground S t o r a g e Tank T e s t i n g Ground W a t e r , S o i l , and S l u d g eA n a l y s e s .
S t a c k S a m p l i n g A n a l y s e s , Incinerator Burn A n a l y s e s , and AmbientAir Monitoring Analyse s .
Asbes to s Bulk A n a l y s e s , Fiber Counting A n a l y s e s , and I n d u s t r i a lHygiene Services .
Underground Gas and Diesel Tanks , Leak T e s t i n g , S o i lCharacterizat ion, and Ground Water Analy s e s .
I n d u s t r i a l H y g i e n e Services, and Environmental T e s t i n g .
Laboratory Services and Consultation.
Soi l S a m p l i n g , Hazardou s Was t e Charac ter izat ion, Ground WaterT e s t i n g , and A n a l y s e s .
Asbes to s A n a l y s e s and I n d u s t r i a l Hygi ene Services .
Asbe s t o s A n a l y s e s , I n d u s t r i a l H y g i e n e Servi c e s , andEnvironmental Servi c e s .
N P D E S Permit A n a l y s e s .
Oil F i e l d S o i l Contaminat ion Survey, S a m p l i n g and A n a l y s e s .
Ground W a t e r Moni tor ing and Analyse s for P e s t i c i d e - T e b u t h i u r o n .



21. S t e e l Product T o o t i n g .
22. Glyco l Product T e s t i n g , A s b e s t o s S a m p l i n g and A n a l y s e s .
23 . A s b e s t o s T e s t i n g , NPDES Discharge Analy s e s .
24. P l a n t Survey for Drinking W a t e r Contaminat ion and A n a l y s e s .
25 . NPDES Discharge A n a l y s e s f o r C a r b o f u r o n and C a r s u l f a n .
26. H a z a r d o u s W a s t e Charac t er i za t i on , and Product T e s t i n g .
27. H a z a r d o u s W a s t e Charac t er iza t i on , S o i l and Water S a m p l i n g andA n a l y s e s f o r EPA Priori ty P o l l u t a n t s .
28. NPDES Permit A n a l y s e s , A s b e s t o s S a m p l i n g and A n a l y s e s , and' ' H a z a r d o u s W a s t e Character izat ion.ii! 29. H a z a r d o u s W a s t e Charac t er izat ion, and I n d u s t r i a l H y g i e n e! Service s .

* • . " • -
30. I n d u s t r i a l Hygiene Services .
31. EPA Storm Water S a m p l i n g .
32. Lead A n a l y s i s , U . S . Army Corps of Engineers, Granite Ci ty.

i

33.. H a z a r d o u s W a s t e Characterizat ion f r om S u p e r f u n d S i t e s J B T / J C S .
34. NPDES Permit analyses for several p o l l u t a n t s i n c l u d i n g Dioxin &Furans.
35. NPDES Permit analyses for several p o l l u t a n t s in c lud ing Dioxin &Furans.
36. Bioremediation & Petrochemical degradat ion S t u d y , F i n aChemical .
37. Lead Moni tor ing in Drinking Water from school D i s t r i c t s .
38. Ground W a t e r Contaminat ion E x p l o r a t i o n at N o r t o n I n t e r n a t i o n a ls i ta, Week s I s l a n d , Louisiana.
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Analytical Capabilities
C H E M T E X is capable of doing any type of analysis at any given matrix at any given
time. C H E M T E X does not perceive capability as only adhering to regulatory agencies
and producing numbers as such it exhibits its capabi l i ty in terms of producing accurate
and reliable data by virtue of its resources and highly qual i f i ed personnel. C H E M T E X
is not only capable of producing the accurate and reliable data by f o l l o w i n g the
regulatory agencies' methods, but it also proudly claims that it can develop a method
for a given analyte on its own. C H E M T E X works like an industry to meet the
necessities of the day to day environmental pollution crisis and thereby the global
ecology. C H E M T E X does the f o l l o w i n g analyses regularly as per the requirements of
the Clients.
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A N A L Y T I C A L M E T H O D S F O R M E T A L A N A L Y S I S1 Parameter
S a m p l e Preparation
( B u l k )
Aluminum ( A l )

Antimony ( S b )

Arsenic ( A s )
Barium (Ba)

Beryllium (Be)

Boron (B)
Cadmium (Cd)

Calcium (Ca)
Chromium (Cr)
Chromium VI (CrVI)

Cobalt (Co)

Copper (Cu)
I r o n ( F c )

| L e a d ( P b )

1Method Reference
3005, 3050, 3010,
3020(2)
202.1(1X7020(2)
202.2(1)
204.1(1X7020(2)
204.2(1X7041(2)
206.2(1X7060(2)
208.1(1)77080(2)208.2(1X7081(2)
210.1(1X7090(2)210.2(1X7091(2)
212.3(1)
213.1(1X7130(2)213.2(1X7131(2)
215.1(1X7140(2)
218.1(1)/7190(2)218.2(1)/7191(2)
218.5(1X7196(2)
218.4(1X7197(2) .
219.1(1X7200(2)
219.2(1)/7201(2)
2 2 f j ; i ( l ) / 7 2 1 0 ( 2 )
220.2(1)
236.1(1X7380(2)236.2(1)
^39.1(1X^240(2)239.2(1X7241(2)

IIMethod Description
Acid Digestion

AA - Direct Aspirat ion
AA - Graphi t e Furnace
AA - Direct Aspirat ion
AA - Graphi t e Furnace
AA - Graphi t e Furnace f
AA - Direct Aspiration
AA - Graphite Furnace
AA - Direct Aspiration
AA - Graphite Furnace
Colorimetric
AA - Direct AspirationAA - Graphite Furnace
AA - Direct Aspiration
AA - Direct Aspiration
AA - Graphite Furnace
SpectrophotometryChelation Extraction
AA - Direct Aspiration
AA - Direct AspirationAA - Graphite Furnace
AA - Direct AspirationAA - Graphite Furnace
AA - Direct AspirationAA - Graphite Furnace
AA - Direct AspirationAA - Graphite Furnace

t
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A N A L Y T I C A L M E T H O D S F O R M E T A L A N A L Y S I S
11 Parameter
1 Li th ium ( L i )
1 Magnes ium ( M g )

Manganese (Mn)

Mercury ( H g )

Molybdenum (Mo)

Nickel ( N i )

Potassium ( K )
1 Selenium ( S e )
( . S i l i c o n (3i)

Silver ( A g )
Sodium ( N a )

Strontium (Sr)
T h a l l i u m ( T l )
Tin (Sn)
Titanium CTi)

Uranium (U308)

Method Reference
303-A(3)
242.1(1)77450(2)
243.1(1)/7460(2)
243.2(1)
245.1, 245.5(1)
7470-7471(2)
246.1(1X7480(2)
246.2(1)/7481(2)
249.1(1^7520(2)249.2(1)
258.1(1)77610(2)
270.2(1)/7740(2)
4500, 4500B (3)
272.1(1X7760(2)
272.2(1)
273.1(1X7770(2)

219.1(1X7200(2)
220.1(1X7210(2)
220.2(1)
236.1(1X7380(2)
236.2(1]T
283.1(1)283.2(1)
908.1(4)

AA - Direct Aspira t i on
AA - Direct A s p i r a t i o n
AA - Direct Aspira t i on
AA - Graphi t e Furnace
Cold Vapor Technique

AA - Direct Aspiration
AA - Graphite Furnace
AA - Direct AspirationAA - Graphite Furnace
AA - Direct Aspiration
AA - Graphite Furnace
AA - Direct Aspiration
AA - Direct Aspiration
AA - Graphite Furnace
SpectrophotometryAA - Direct Aspiration

( AA - Direct Aspiration
AA - Direct AspirationAA - Graphite Furnace
AA - Direct AspirationAA - Graphite Furnace
AA - Direct AspirationAA - Graphite Furnace
Fluorometric

A I H A A c c r t d l U d A c c r t t f l l t d
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A N A L Y T I C A L M E T H O D S F O R M E T A L A N A L Y S I S

Parameter
Vanadium ( V )

Zinc (Zn)

Method Reference
286.1(1)/7910(2)
286.2(1)/7911(2)
289.1(1)/7950(2)
289.2(1)

Method Descript ion
AA - Direct Aspirat ion
AA - G r a p h i t e Furnace
AA - Direct A s p i r a t i o n
AA - Graph i t e Furnace

A I H A A c c r t d l l t d
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O R G A N I C A N A L Y T I C A L M E T H O D S1 Parameter
Purgeable Halocarbons
Purgeable Aromatic s

Method Reference Method Description
601(5)78010(2)
602(5)78020(2)

GC
GC

A c r o l e i n T A c r y l o n i t r i l e
Phenols

| Benzidines •i Phthalate Esters

603(5)78030(2)
304(5)78040(2)
605(5)
606(5)78060(2)

Nitrosamines * " 607(5)
Pes t i c id e s /PCBs
Nitroaromatics
Polynuclear Aromatics

I Haloethers
_ Chlorinated Hydrocarbons

Dioxin
Volat i l e s

608(5)78080(2)
609(5)78090(2)
610(1)78100(2)
611(1)
612(1)78120(2)
613(1)78280(2)
624(1)78240(2) "

GC J
GC
GC
GC
GC
GC
GC
GC
GC
GC
GQMS
G C / M S

1i

Semi-Vola t i l e s
Pesticides
t t T Y / R T P Y

625(1)78270(2)
608(1)78080(2)
*/Y> fnAflMlUYMl KtAMn

G C / M S
GC
nr XT nr*/MQ

Trihalomethanes
EPA VOCs

601(1)78010
EPA 524

GC
GQMS

A 1 H A A e e r t t f l U da
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1 Parameter
A c i d i t y
A l k a l i n i t y
C o l i f o r m , T o t a l
C o l i f o r m , Feca l

-

S t d . P l a t e Count
BOD 5-day
Bromide
COD
Chloride
Chlorine, Residual
Color
Conductivity

1 Cyanide, Total
Cyanide, ATC
Fluoride , ISE
Hardnes s

1 Iodide| .,., . _ , . , „ . .
j Nitrogen Ammonia

N-Ammonia, DisL
Nitrogen, T K N
Nitrogen - Nitrate
N-Nitra t e + Nitr i t e
Nitrogen • Nitr i t e

Method Reference
305.1 (1), 2310 (3)

310.1 (D/232 (3)
(6)
(6)
(6)

405.1 (1)
320.1(1)

Method Description J
Titrimetric
Titrimeiric
Membrane F i l t e r Technique
Membrane Fil ter Technique
Platecount
5 days at 20°C
Titrimetric

410.1-410.4(1) 1 Colorimetric/Titrimett ic
325.3(l)/9252(2)

3303(1)
110.2(1)

120.1(1)/9050(2)
' 335.3(1)/9010(2)

335.3(1)/9010(2)
340.2(1)
130.2(1)
345.1(1)

*J- 350.3(1)
350.2(1)
351.3(1)

352.1(1V9200(2)
353.3(1)

Titrimetric.Mercuric Nitrate 1
Titrimetric
Colorimetric
Probe
Dist i l la t ion, Colorimetric ' '
ChlorinatioD, Distillation,Colorimetric
Potentiometric • ' . . -
Titrimetric

>

j Titrimetric
Potentiometric, ISE
Colorimetric
Titrimetric
Colorimetric, Brucine
Cokdroe f e f e. CWmlnm Hetoctem

1 *

'-.":•" 354.1(1) | Specuopl io fometr ic - ^. , ..:.-..-. . ' :=v>.' • • ' . • ' " " " > : - ' - " ' , ' • ' $
• -- • '*'y*
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Parameter
Odor
T o t a l Organic Carbon
T o t a l Organic H a l i d e s
Dissolved Oxygen
Oil & Grease
PH
Phenols (4AAP)

Phosphorus, ortho-
Phosphorus, total • '
S o l i d s , Total
S o l i d s , dissolved
S o l i d s , suspended
S o l i d s , volati le
S o l i d s , s e t t l eable
S u l f a t e
S u l f i d e
S u l f i t e
Sur fa c tan t s
T u r b i d i t y
Gross A l p h a / B e t a
Radium 226
Radium 228

Method Reference
140.1(1)
415.1(1)/9060(2)
9020(2)

360.1
413.1(1)/9070-9071(2)
150.1(1 )/9040,9045(2)
420.1(l)y9065(2)

365.2-365.3(1)
365.2-365.3(1)
160.3(1)
160.1(1)
160.2(1)
160.4(1)
1603(1)
375.4(0/9038(2)
376.2(1)/9030(2)
3774J1)
425.1(1)
180.1(1)
900.0(4)
903.1(4)
904.0(4)

Method Description j j
Thre sho ld Odor (Ser i e s) |
Oxidation
Carbon adsorpt ion,
Microcolorimetric t i trat ion
Membrane Electrode
Gravimetric, Funnel Extraction
Electrometric
Dis t i l la t ion,Spectrophotometric
Colorimetric
Colorimetric
Gravimetric, dried @ 103"-
105° C
Gravimetric, dried @ 180*C
Gravimetric, dried @ 103* -105' C
Gravimetric, ignition @ 55CTC
Volumetric, Imhoff Cone

•TVirbidimetr i c
Coloiimetric. methylene Wue
Titrimetric

I Colorimetric
Nephelometric

^ •
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Parameter
T o t a l Radium
I g n i t a b i l i t y

Corrosivity
Reactivity - Cyanide

- S u l f i d e
T C L P

Method Reference
900.1(4)
1010(2)

1110(2)
8.3(2)

1311(2)
1312(2)

Method Description

P e n s k e - M a r t e n ' s Closed
Cup Method
Electrometric
As Cyanide and Sulfide

»

A I H A A c c r » d l t t d A c e r t d l l t d



Chemical Substance Method #
A c e t a l d e h y d e

Aceti c Acid

Acetone

Acetoni tr i l e
A c i d s ( I n o r g a n i c )

Hydrogen Bromide
Hydrogen Chloride
Hydrogen F l u o r i d e
N i t r i c Acid
Phosphoric Acid
S u l f u r i c Acid

Acrolein

Acrylamide
Acryl i c Acid

Acryloni tr i l e

A l c o h o l s - 1 ( S c a n )
Ethanol
2-Propanol
t-Butyl alcohol

A l c o h o l s - I I ( S c a n )
n-Butyl alcohol
sec-Butyl alcohol

N I O S H 2538
N I O S H 2539
N I O S H 1603
O S H A I D 1 1 8
O S H A 6 9
NIOSH 1300
O S H A 7
NIOSH 1606
N I O S H 7903
N I O S H 7903
NIOSH 7903
NIOSH 7903
NIOSH 7903
NIOSH 7903
NIOSH 7903
NIOSH 2501
N I O S H 2539
O S H A 5 2
O S H A 2 1
O S H A 2 8
N O N 1 0
NIOSH 1604
O S H A 3 7
NIOSH 1400
NIOSH 1400
NIOSH 1400
NIOSH 1400
NIOSH 1401
NIOSH 1401
NIOSH 1401

mmmmmmmmmm
Analytical
Technique
G C / F I D
GC/FID or MS
G C / F I D
1C
G C / F I D
G C / F I D
G C / F I D
G C / F I D
1C
1C
1C
1C
1C
1C
1C
G C / N P D
G C / F I D
G C / N P D
G C / N P D
H P L C / U V
G C / F I D
G C / F I D
G C / N P D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D

wmmsttmmmmmmm

Sampling Media
XAD-2
XAD-2
Charcoal
I m p i n g e r
Anasorb
Charcoal
Charcoal
Charcoal
Washed Si l i cag e l
Washed S i l i c a g e l
Washed S i l i c a g e l
Washed S i l i c a g e l
Washed S i l i c a g e l
Washed S i l i c a g e l
Washed Sil i cage l
XAD-2
XAD-2
XAD-2
S i l i c a g e l
XAD-8
Silicagel
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal

Volume Total
ml/min Vol (I)

20
10-50

50
1000
50
10
50
20

200
200
200
200
200
200
200
100
10

100
1000
100
100
20

200
—
50

10-200
10-200

—
10-20
10-20

10
5

24
120
3
3
3
10
48
48
48
48
48
48
48
48
5

48
120
120
48
10
20
—

1
3
10
—

1-10
1-10
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Chemical Substance
Aluminum

A m i n e s ( A l i p h a t i c )
Diethylamine
Dimethyl amine

A m i n e s ( A r o m a t i c )
A n i l i n e
o - T o l u i d i n e
2 ,4-Xyl id ine
N , N - D i m e t h y l - p -
to lu id ine
N,N-Dime thy lan i l in e

Aminoe thano l Comp-I
2-Aminoethanol
2-Dibutyl aminoethanol
2-Diethyl aminoethanol

Aminoe thano l C o m p - I I
2-Aminoethanol
Diethanolamine
Triethanolamine

2-Amino pyridine
Ammonia

Ammonium chloride
Ammonium nitrate
Ammonium su l famat e
n-Amyl acetate
sec-Amyl acetate
A m ' l i n e

Analytical
Method # Technique
NIOSH 70 13
NIOSH 7300
O S H A I D 1 2 1
NIOSH 20 10
NIOSH 20 10
N I O S H 2010
N I O S H 2002
NIOSH 2002
N I O S H 2002
NIOSH 2002
NIOSH 2002

NIOSH 2002
NIOSH 2007
NIOSH 2007
NIOSH 2007
NIOSH 2007
N I O S H 3509
N I O S H 3509
NIOSH 3509
NIOSH 3509
N I O S H 4 ( S 1 5 8 )
NIOSH 601 5
O S H A I D 1 8 8
O S H A I D 1 8 8
O S H A C I M
O S H A I D 1 8 8
O S H A 0 7
O S H A 0 7
NIOSH 2002

AA-F
I C P - A E S
AA
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D

G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
V.A.S
1C
G R . I C
GR
GR
G C / F I D
G C / F I D
G C / F I D

Sampling Media
M C E F i l t e r
MCE F i l t e r
M C E F i l t e r
S i l i c a g e l
S i l i c a g e l
S i l i c a g e l
S i l i c a g e l
S i l i c a g e l
S i l i c a g e l
S i l i c a g e l
S i l i c a g e l

S i l i c a g e l
Treated S i l i c a g e l
Treated S i l i c a g e l
Treated S i l i c a g e l
Treated S i l i c a g e l
Treated S i l i c a g e l
Treated S i l i c a g e l
Treat ed S i l i c a g e l
Treated Si l i cage l
Tenax
Treated S i l i c a g e l
Carbon Beads
MCE F i l t e r
M C E F i l t e r
MCE F i l t e r
Charcoal
Charcoal
Sil i cage l

Volume
ml/min

1000
1000
1000

10-1000
10-1000
10-1000

—
20-200

20-1000
20-200
20-1000

20-1000
10-200
10-200
10-200
10-200

500-1000
500-1000
500-1000
500-1000

100
150
200

2000
2000
2000
20-50
20-50

20-200

Total
Volfll
360
90

960
3-30
3-30
3-30

—
5-30

10-150
3-30

—

3-30
4-24
4-24
4-24
4-24
5-300
5-300
5-300
5-300

12
72
3

960
960
960
10
10

5-30



V.,

Chemical Substance
iso-Butyl alcohol
1 -Propanol

A l c o h o l s - I l l ( S c a n )
A l l y ! alcohol
Diacetone alcohol
Cyc l oh exano l
iso-Amyl alcohol
Methyl isobutyl carbinol

A l c o h o l s - I V ( S c a n )
Methoxy ethanol
2-Ethoxy ethanol
2-Butoxy ethanol

A l d e h y d e s ( S c r e e n i n g )
Acetaldehyde
Acrolein

.Butyraldehyde
Crotonaldehyde
Formald ehyde
Furfural
H e p t a n a l
iso-Butyraldehyde
i s o-Valera ld ehyde
Propionaldehyde
Val era ld ehyde

Aldrin

A l k a l i n e Dusts
Allyl alcohol
Allyl chloride

Methodti
N I O S H 1401
NIOSH 1401
NIOSH 1402
NIOSH 1402
N I O S H 1402
N I O S H 1402
N I O S H 1402
NIOSH 1402
NIOSH 1403
NIOSH 1403
NIOSH 1403
NIOSH 1403
N I O S H 2539
NIOSH 2539
N I O S H 2539
NIOSH 2539
N I O S H 2539
N I O S H 2539
N I O S H 2539
N I O S H 2539
N I O S H 2539
N I O S H 2539
N I O S H 2539
N I O S H 2539
NIOSH 5502
O S H A C I M
NIOSH 7401
NIOSH 1402
NIOSH 1000
O S H A 0 7

Analytical
Technique
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
GC/FID or MS
GC/FID or MS
GC/FID or MS
GC/FID or MS
GC/FID or MS
GC/FID or MS
GC/FID or MS
GC/FID or MS
GC/FID or MS
GC/FID or MS
GC/FID or MS
GC/FID or MS
G C / E L C D
G C / E C D
Titrimetric
G C / F I D
G C / F I D
G C / F I D

Sampling Media
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
XAD-2
XAD-2
XAD-2
XAD-2
XAD-2
XAD-2
XAD-2
XAD-2
XAD-2
XAD-2
XAD-2
XAD-2
G F F / b n p i n g e r
G F F / I m p i n g e r
P T F E F i l t e r
Charcoal
Charcoal
Charcoal

Volume
ml/min
10-20
10-20
10-20
10-20
10-20
10-20
10-20
10-20

—
10-50
10-50
10-50
10-50
10-50
10-50
10-50
10-50
10-50
10-50
10-50
10-50
10-50
10-50
10-50
500
1000
2000
10-20
1000
1000

Total
Void)
1-10
1-10
1-10
1-10
1-10
1-10
1-10
1-10
...

1-10
1-6

1-10
5
5
5
5
5
5
5
5
5
5
5
5

240
240
1000
1-10
100
100
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Anisidine
A n t h o p h y l i t e F i b e r s
Anthracene
Antimony

Arsenic

Arsenic tr ioxide
Arsine
Asbestos
Asbestos Fibers

Asphal t Fumes
Barium Chloride
Barium

Barium S u l f a t e
Benz(a)anthracene

Benz(a)anthrone
Benz(aji)anthracene
Benz(c)acridine

Benzene

Benzidine

Benzo(a,h,i)perylene
Benzo(a)pyrene

38.3;:jjj:3.B.SB^B.:iS^B3;>3i»xii:S:

mmmmmmmmm».
:;-:i fe^>&^#^ : ; : :; ; ; : ;' i- ; : ; ; i

NIOSH 2514
N I O S H 7400
O S H A 5 8
O S H A I D 1 2 1
O S H A I D 1 2 5
N I O S H 7900
NIOSH 7300 .....

' • " • O S H A I D I O ' 5 '
N I O S H 7901
NIOSH 6001
O S H A I D 1 6 0
NIOSH 7400
NIOSH 7402
O S H A 5 8
NIOSH 7056
O S H A I D 1 2 1
NIOSH 7056
O S H A I D 1 2 1
N I O S H 5506
NIOSH 55 15
NIOSH 5506
NIOSH 5506
NIOSH 55 15
NIOSH 5506
NIOSH 3700
O S H A 1 2
NIOSH 1501
N I O S H 5509
O S H A 6 5
NIOSH 55 15
NIOSH 551 5

-ymm^mmmmma^
•^Analytical : - ; " ' ' : . ' ' " ' ' . '

^^ffHiqa^-'':^-^'/l
H P L C / U V
PCM N

G R , H P L C A J V
AA
I C P - A E S
AA
I C P - A E S . - . '
A A - G F - ? * " ' • ' : '
A A - G F
AA-GF
PCM
PCM
TEM
G R . H P L C
AA
AA
AA
GR
H P L C A J V
G C / F I D

H P L C A J V
H P L C A J V
GC/FID
H P L C A J V
G C / P I D
G C / F I D
G C / F I D
H P L C A J V
G C / E C D
G C / F I D
G C / F I D

•^ia'tiiplwz'/ftfa
XAD-2
M C E F i l t e r
OFF
MCE Fil t e r
M C E F i l t e r
M C E F i l t e r
MCE F i l t e r .

; M C ' £ F i l t e r : ;
M C E F i l t e r
Charcoal
MCE Fil t er
MCE Fil t e r
M C E F i l t e r
OFF
MCE Fil t e r
MCE F i l t e r
MCE Fil t er
MCE Fil t e r
P T F E F i l t e r
P T F E F i l t e r
P T F E Fil t er .
P T F E F i l t e r
P T F E F i l t e r
P T F E F i l t e r
T-Bag
Charcoal
Charcoal
OFF
Treated OFF
P T F E F i l t e r
P T F E F i l t e r

:.x-:.:.:-:-̂ ::-̂ .:.:-:v:.:-:-:-:-:-:-:-:-:-:-:-:.:v:-:.:.:.:.:.:v:-

C : V . Volume
g J J a ; : j ; ; - ̂ ^^mijft....

200
2000
2000
2000
2000
2000

... 2000
2000
2000

20
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

—
20

20-50
200
1000
2000
2000

mmwmimwism
;;;:.;: •.. r;;?v?W::: ;; ;

96
960
960
960
960
960
960
960
960
30

960
960
960
960
960
960
960
960
960
960
960
960
960
960
—
10
10
%
96

960
960



b

liis^Sli
' Benzo a l p h a pyrene
Benzo(b)fluoranthene
Benzo(e)pyrene
Benzo(g,h, i)perylene

B e n z o ( j ) f l u o r a n t h e n e

: Beriz6(k) ;flu6raiithene :

Benzyl chloride

Beryllium

Bibenzyl
Biphenyl
Bismuth t e l l ur id e
Bromine

Bromo ethane
Bromoform

Bromo t r i f l e r methane
1,3 -Butadiene

1 -Butanethiol

2-Butanone

2-Butoxy ethanol

f f i S S B S S f i
O S H A 5 8
N I O S H 5506
N I O S H 5506
N I O S H 5506
NIOSH 55 15
NIOSH 55 15
NIOSH 5506 .

' - N i O S H 5 5 1 5
NIOSH 5506
O S H A 0 7
NIOSH 1003
O S H A I D 1 2 5
NIOSH 7 102
NIOSH 7300
NIOSH 55 15
NIOSH 2530
O S H A I D 1 2 1
NIOSH 60 11
O S H A I D 1 0 8
N I O S H I O i l
O S H A 0 7
NIOSH 1003
NIOSH 101 7
N I O S H 1024
O S H A 5 6
N I O S H 2525
NIOSH 2542
O S H A 1 6
O S H A 8 4
NIOSH 2500
NIOSH 1403

: ' i -'Analytical' - ' • ' ' • ' ' [ j '

H P L C / U V
HPLC/UV V

H P L C / U V
H P L C / U V
G C / F I D
G C / F I D

;.,; HPLC/UV _,
: GC/FID "

H P L C / U V
G C / F I D
G C / F I D
ICP
AA-GF
ICP-AES
G C / F I D
G C / F I D
GR.AA
1C
1C
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F P D
G C / F P D
G C / F I D
G C / F I D
G C / F I D
G C / F I D

i p p & E w mm^mmmmmmmm

ms^£im&
P T F E F i l t e r
P T F E F i l t e r
P T F E F i l t e r
P T F E F i l t e r
P T F E F i l t e r
P T F E F i l t e r
P T F E F i l t e r , - . . ; _ "
PTFE'Fiiter ; ; "
P T F E F i l t e r
Charcoal
Charcoal
MCE F i l t e r
MCE F i l t e r
MCE Fil t e r
P T F E F i l t e r
Tenax Tube
P V C F i l t e r
S M F i l t e r
Impinger
Charcoal
Charcoal ...
Charcoal
Charcoal
Charcoal
Charcoal
Chromosorb
Treated OFF
S i l i c a g e l
Anasorb
Anasorb
Charcoal

/ . Volume

2000
2000
2000
2000
2000
2000

: , x :
2 ° 0 0
2000
2000
20-50
20-50
2000
2000
2000
2000
20-50
2000
1000
500

20-50
20-50
20-50

20
50

20-50
50
100
100
50

20-50
10-50

960
960
960
960
960
960
960
960
960
10
10

960
960
960
960

1Q
960
240
120
4
10
10

0.3
3
10
1

48
3
3
10

1-10



^ ^ ' • • ' • ' ^ / • ^ • ^ ^ : - - " - - : ' - - : 'j^i^K&fStfkviM^gg:^;:^::^
2-Butoxy ethanol
n-Butyl acetate

sec-Butyl acetate

tert-Butyl acetate

n-Butyl alcohol

sec-Butyl alcohol

tert-Butyl alcohol

n-Butyl amine
Butyl cellosolve acetate
p-tert-Butyl toluene*.

Butyraldehyde
Cadmium

Calcium

Camphor

Carbon black

Carbon dioxide

Carbon d i s u l f i d e
Carbontetrachloride

O S H A 8 3
O S H A 0 7
NIOSH 1450
O S H A 0 7
NIOSH 1450
O S H A 0 7

' . . . N I O S H 1.45CT.V.-

O S H A 0 7
N I O S H 1401
O S H A 0 7
NIOSH 1402
O S H A 0 7
N I O S H 2012
O S H A 8 3
O S H A 0 7
N I O S H 2539
O S H A I D 1 8 9
NIOSH 7048
NIOSH 7300
NIOSH 7020
NIOSH 7300
NIOSH 1301
O S H A 0 7
NIOSH 5000
O S H A I D 1 9 6
NIOSH 6603
O S H A I D 1 7 2
NIOSH 1600
O S H A 0 7
NIOSH 1003

G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D '
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
GC/FID or MS
AA
AA-F
I C P - A E S
AA-F
I C P - A E S
G C / F I D
G C / F I D
GR
GR
G C / T C D
G C / T C D
G C / F P D
G C / F I D
G C / F I D

Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal. . • .
Charcoal ..
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Treated S G T
Charcoal
Charcoal
XAD-2
MCE F i l t e r
MCE F i l t e r
MCE F i l t e r
MCE F i l t e r
MCE Filter
Charcoal
Charcoal
PVC F i l t e r GOW ash)
PVC F i l t e r
T-Bag
T-Bag
Charcoal
Charcoal
Charcoal

. Volitnie . ; '

100
20-50
20-50
20-50
20-50
20-50

:,. 20-50
' 10-20

20-50
10-20
20-50
10-20
20-50
1000
100

20-50
10-50
2000
1000
1000
1000
1000

20-50
20-50
1500
1500

—
—

20-50
20-50
20-50

48
10
10
10
10
10

. , 1 0
1-10

10
1-10

10
1-10

10
15
48
10
5

960
480
90

240
180
10
10

360
360
—
—
10
10
10



Chemical Substance
Chlordane

Chlorine

Chlorine d i o x i d e
Chlorobenzene

Chlorobromomethane
Chloroethane
2-Chloro ethanol
bis-Chloro methyl ether

Chloromethyl methyl ether

Chlorodiphenyl
Chloroform

— ~
p-Chlorophenol
beta-Chloroprene

Chloropyri fo s

Chromic acid

Chromium acetate
Chromium carbonate
Chromium

,
Chromium, Hexavalent

Method #
NIOSH 55 10
OSHA 67
NIOSH 601 1
OSHA ID 101
OSHA ID 202
OSHA 07
NIOSH 1003
NIOSH 1003
NIOSH 25 19
NIOSH 25 13
N I O S H 1 ( 2 1 3 )
OSHA 10
OSHA 10
N I O S H 1(220)
NIOSH 5503
NIOSH 1003
OSHA 05
NIOSH 201 4
NIOSH 1002
OSHA 07
OSHA 62
NIOSH 5600
NIOSH 7600
NIOSH 7604
OSHA ID 121
OSHA ID 121
NIOSH 7024
NIOSH 7300
OSHA ID 121
NIOSH 7600
NIOSH 7604

Analytical
Technique
G C / E C D
G C / E C D
1C
S I E
1C
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / M S
G C / E C D
G C / E C D
G C / E C D
G C / E C D
G C / F I D
G C / F I D
H P L C / U V
G C / F I D
G C / F I D
G C / F P D
G C / F P D
V . A . S .
1C
AA
AA
AA-Fumace
I C P - A E S
AA
V . A S .
1C

Sampling Media
Chromosorb
XAD-2
S M F i l t e r
I m p i n g e r
I m p i n g e r
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Chromosorb
I m p i n g e r
Impinger
Impinger
G F F
Charcoal
Charcoal
S i l i c a g e l
Charcoal
Charcoal
XAD-2
XAD-2
PVC F i l t e r (low ash)
P V C F i l t e r
MCE Fil t e r
M C E F i l t e r
MCE Fil t e r
MCE F i l t e r
MCE F i l t e r
PVC F i l t e r
P V C F i l t e r

Volume
ml/min

1000
1000
1000
1000
500

20-50
20-50
20-50

50
20-50
20-50
500
500
500
60

20-50
200
50

20-50
20-50
1000
1000
1000
1000
2000
2000
1000
1000
2000
1000
1000

Total
Vol (I)

150
480
90

240
120
10
10
10
3
10
10
50
50
60
30
10
10
24
10
10

480
240
240
240
960
960
480
480
960
240
240



Chemical Substance
Chromium, Hexava l en t
Chrysene

Chrysol i te , F i b e r s
C o a l t a r n a p t h a s
Coal tar p i t ch v o l a t i l e s
Cobal t

Coke (oven emissions)
Copper

Cresols (total)

C f o c i d o l i t e
Crotonaldehyde

Cumene Hydroperoxide
Cyanide

Cyclohexane

Cyclohexanol

Cyclohexanone

Cyclohexene

Cyclohexylamine

Method ij
O S H A I D 2 1 5
O S H A 5 8
N I O S H 5 5 1 5
N I O S H 5506
NIOSH 7400
N I O S H 1550
O S H A 5 8
N I O S H 7027
NIOSH 7300
O S H A B D 1 2 1
O S H A 5 8
NIOSH 7029
NIOSH 7300
O S H A I D 1 2 1
NIOSH 2546
O S H A 3 2
NIOSH 7400
N I O S H 2539
O S H A 8 1
O S H A C I M
O S H A I D 1 2 0
NIOSH 7940
NIOSH 1500
O S H A 0 7
NIOSH 1402
O S H A 0 7
O S H A 0 1
NIOSH 1300
O S H A 0 7
NIOSH 1500
NIOSH 20 10

Analytical
Technique
1C
G R . H P L C
G C / F I D
HPLC
PCM
G C / F I D
G R . H P L C
AA-Furnace
I C P - A E S
AA
G R , H P L C
AA-Furnace
I C P - A E S
AA
G C / F I D
H P L C / U V
PCM
GC/FID or MS
H P L C / U V
G C / F I D
S I E
S I E
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D

Sampling Media
P V C F i l t e r
P T F E F i l t e r
P T F E F i l t e r
P T F E F i l t e r
M C E F i l t e r
Charcoal
P T F E F i l t e r
MCE Fil t er
MCE Fil t er
MCE Fil t er
P T F E F i l t e r
MCE F i l t e r
MCE F i l t e r
MCE F i l t e r
XAD-7
XAD-7
MCE F i l t e r
XAD-2
G F F
Impinger
MCE F i l t e r
MCE Fil t e r
Charcoal
Charcoal
Charcoal
Charcoal
Chromosorb
Charcoal
Charcoal
Charcoal
Sil i cage l

Volume
ml/min
2000
2000
2000
2000
2000

20
2000
2000
1000
2000
2000
1000
1000
2000
100
100

2000
10-50
100

1000
1000
1000

20
20-50
10-20
20-50
20-50
20-50
20-50

20
10-1000

Total
Vol ft)
960
960
960
960
960

3
960
960
480
960
960
480
480
960
24
24

960
5
6

120
120
120
3.5
10

1-10
10
10
10
10
3.5

3-30



Chemical Substance
2,4-D
DOT
Demeton
Dibutyl p h t h a l a t e
2,6-Di-tert-butyl-p-cresol
Diacetone alcohol
Diazinon

Diazomethane
DBCP
Dibromodifluoromethane
1 ,2-Dibromoethane
2-Dibutyl aminoethanol
Dibutyl pho sphat e
Dibutyl p tha la t e

l^T-Dichloro-1-
nitroethane
m-Dichlorobenzene
o-Dichlorobenzene
p-Dichlorobenzene

3 , 3 ' - D i c h l o r o benzidine
Dichloro di f luoromethane
1 , 1 -Dichloroethane

1 ,2-Dichloroethane
Dichloro ethyl ether
1 ,2-Dichloroethylene

Dichloro fluoromethane
1 ,2-Dichloro propane

Method '#
NIOSH 5001
N I O S H 3 ( S 2 7 4 )
NIOSH 55 14
N I O S H 5020
N I O S H 1 ( 2 2 6 )
N I O S H 1401
NIOSH 5600
O S H A 6 2
NIOSH 25 15
O S H A C I M
NIOSH 1012
NIOSH 1008
NIOSH 3509
NIOSH 501 7
NIOSH 5020
O S H A 1 0 4
O S H A 0 7

O S H A C I M
O S H A 0 7
O S H A 0 7
NIOSH 1003
NIOSH 5509
NIOSH 101 8
O S H A 0 7
NIOSH 1003
O S H A 0 7
NIOSH 1004
O S H A 0 7
NIOSH 1003
NIOSH 25 16
NIOSH 1013

Analytical
Technique
H P L C / U V
G C / E C D
G C / F P D
G C / F I D
G C / F I D
G C / F I D
G C / F P D
G C / F P D
G C / F I D
G C / E C D
G C / F I D
G C / E C D
G C / F I D
G C / F P D
G C / F I D
G C / F I D
G C / F I D

G C / F I D
G C / F I D
G C / F I D
G C / F I D
H P L C / U V
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / E L C D

Sampling Media
OFF
OFF
M C E F i l t e r
M C E F i l t e r
S i l i c a g e l
Charcoal
XAD-2
XAD-2
Treated XAD-2
Charcoal
Charcoal
Charcoal
Treated S i l i c a g e l
P T F E F i l t e r
XAD-2
XAD-2
Charcoal

Charcoal
Charcoal
Charcoal
Charcoal
G F F
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal

Volume
ml/ruin

1000
1500
1000
1000
200

10-20
1000
1000
200

20-50
20-50
20-50

500-1000
2000
1000
1000

20-50

200
20-50
20-50
20-50
200
20

20-50
20-50
20-50
20-50
20-50
20-50
20-50

20

Total
Void)

180
90

480
180
10

1-10
240
240

10
10
10
10

5-300
480
100
100
10

10
10
10
10
48
3
10
10
10
10
10
10
10
3



Chemical Substance
Dichloro d i f l u o r o m e t h a n e
1 ,1-Dich l oro- l -
nitroethane
D i e l d r i n
Diethanolamine
Diethyl amine

2-Dietyl aminoethanol
Diethyl ether
Diethyl p t h a l a t e
Diethyl s u l f a t e
Difluoro dibromo methane

Diisobutyl ketone

Dimethoxy methane
_-

Dimethyl acetamide
Dimethyl amine

2,4-Dimethyl
aminobenzene
N,N-Dimethyl aniline

N , N - D i m e t h y l - p - t o l u i d i n e
Dimethyl p t h a l a t e
Dimethyl s u l f a t e
Dimethyl s u l f i d e
N,N-Dimethy l formamide

Dinitro benzene
Dioxane

Methodti
N I O S H 1018
N I O S H 1 6 0 1

N 1 O S H 3 ( S 2 8 3 )
N I O S H 2007
N I O S H 2 0 1 0
O S H A 4 1
N I O S H 3509
N I O S H 1610
OSHA 104
O S H A C I M
OSHA 07
N I O S H 1012
OSHA 07
NIOSH 1300
N I O S H 1611
OSHA 07
NIOSH 2004
NIOSH 20 10
OSHA 34
NIOSH 2002

NIOSH 2002
OSHA 07
NIOSH 2002
OSHA 104
O S H A C I M
O S H A C I M
NIOSH 2004
OSHA 66
N I O S H 4 ( S 2 1 4 )
NIOSH 1602

Analytical
Technique
G C / F I D
G C / F 1 D

G C / E C D
G C / F I D
G C / F I D
HPLC
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D

G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F P D
G C / F I D
G C / N P D
HPLC
G C / F I D

Sampling Media
Charcoal
Charcoal

OFF
Treated S i l i c a g e l
S i l i c a g e l
XAD-7
T r e a t e d S i l i c a g e l
Charcoal
XAD-2
S i l i c a g e l
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Sil i cage l
S i l i c a g e l
S i l i c a g e l
S i l i c a g e l

S i l i c a g e l
Charcoal
S i l i c a g e l
XAD-2
PorpakQ
Charcoal
S i l i c a g e l
Charcoal
MCE F i l t e r
Charcoal

Volume
ml/min

20
20-50

1500
10-200

10-1000
200

500-1000
20

1000
20-50
20-50

50
20-50
20-50

20
20-50

100
50
20

20-1000

20-1000
20-50

20-100
1000
100
20
100
20

1000
20-50

Total
Void)

3
10

180
4-24
3-30

10
5-300

3
100
10
10
6
10
10
2
10
48
24
10

3-24

3-24
10

3-24
100
10
5

48
10
90
10



"""•; Chemical Substance
Dioxane
Diphenyl
Diphenyl amine
Diquat
D i s u l f o t o n
Divinyl S u l f i d e
Divinyl benzene
Dust, Respirable nuisance
Dust, T o t a l nuisance
Element s

Aluminum
Arsenic
Beryllium

b Cadmium
; Calcium

Chromium
Cobalt
Copper
Iron
Lead
Lithium
Magnesium
Manganese
Molybdenum
Nicke l
Phosphorous
Platinum
Selenium
Silver

•£ Sodium
Tel lur ium

Method ' #
OSHA 07
N I O S H 2530
OSHA 78
O S H A C I M
N I O S H 5600
O S H A C I M
OSHA 89
NIOSH 0600
NIOSH 0500
NIOSH 7300
NIOSH 7300
NIOSH 7300
NIOSH 7300
NIOSH 7300
NIOSH 7300
NIOSH 7300
NIOSH 7300
NIOSH 7300
NIOSH 7300
NIOSH 7300
NIOSH 7300
NIOSH 7300
N I O S H 7300
NIOSH 7300
NIOSH 7300
NIOSH 7300
NIOSH 7300
NIOSH 7300
NIOSH 7300
NIOSH 7300
NIOSH 7300

Analytical
Technique
G C / F I D
G C / F I D
H P L C / U V
H P L C / U V
G C / F P D
GC
G C / F I D
GR
GR
I C P - A E S
I C P - A E S
ICP-AES
I C P - A E S
ICP-AES
I C P - A E S
I C P - A E S
I C P - A E S
I C P - A E S
I C P - A E S
ICP-AES
ICP-AES
I C P - A E S
I C P - A E S
ICP-AES
I C P - A E S
I C P - A E S
ICP-AES
ICP-AES
ICP-AES
I C P - A E S
I C P - A E S

Sampling Media
Charcoal
Tenax Tube
Treated OFF
G F F
XAD-2
Charcoal
Treated CT
P V C F i l t e r
P V C F i l t e r
MCE F i l t e r
M C E F i l t e r
MCE Filter
MCE F i l t e r
MCE F i l t e r
MCE Fil t er
MCE F i l t e r
MCE F i l t e r
MCE F i l t e r
MCE F i l t e r
MCE F i l t e r
MCE F i l t e r
MCE F i l t e r
M C E F i l t e r
M C E F i l t e r
MCE F i l t e r
M C E F i l t e r
MCE F i l t e r
MCE F i l t e r
MCE F i l t e r
MCE F i l t e r
MCE F i l t e r

Volume
ml/min
20-50

100
1000
1000
1000
20
50

2600
2600

—
1-4 L
1-4 L
1-4 L
1-4 L
1-4 L
1-4L
1-4 L
1-4L
1-4 L
1-4L
1-4L
1-4 L
1-4L
1-4 L
1-4L
1-4 L
1-4 L
1-4 L
1-4L
1-4 L
1-4 L

Total
Vol (I)

10
30
90
120
240
2.5
12

390
390
—

5-100
5-2000

1250
2000
5-200

5-1000
2000

5-1000
5-100
2000
2000
5-67

5-200
5-67

5-1000
2000
2000
2000
2000
2000
2000



Chemical SubstanceJ ——————————
T h a l l i u m
T i n
T i t a n i u m
T u n g s t e n
V a n a d i u m
Y t t r i u m
Zinc
Zirconium

Endrin
Epichlorohydrin

.
Esters-I

n-Amyl acetate
, sec-Amyl acetateL~ " "\ n-Butyl acetate
r sec-Butyl acetate

t-Butyl acetate
1 2-Ethoxyethyl acetate

Ethyl aciylate
i iso-Amyl acetate

iso-Butyl acetate
j Methyl iso-amyl acetate

n-Propyl acetate
; Ethoxy ethanol

2-Ethoxyethyl acetate

Ethyl acetate

* Ethyl aciylate

Method ft
NIOSH 7300
N I O S H 7 3 0 0
NIOSH 7300
NIOSH 7300
NIOSH 7300
NIOSH 7300
NIOSH 7300
NIOSH 7300
NIOSH 55 19
NISOH 1010
O S H A 0 7
NIOSH 1450
NIOSH 1450
NIOSH 1450
NIOSH 1450
NIOSH 1450
NIOSH 1450
NIOSH 1450
NIOSH 1450
NIOSH 1450
NIOSH 1450
NIOSH 1450
NIOSH 1450
NIOSH 1403
O S H A 7 9
NIOSH 1450
O S H A 7 9
NIOSH 1457
O S H A 0 7
NIOSH 1450
O S H A 9 2

Analytical
Technique
I C P - A E S
I C P - A E S
I C P - A E S
I C P - A E S
I C P - A E S
I C P - A E S
I C P - A E S
I C P - A E S
G C / E C D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D

. G C / F I D
GC/FID
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D

Sampling Media
M C E F i l t e r
M C E F i l t e r
M C E F i l t e r
MCE F i l t e r
M C E F i l t e r
M C E F i l t e r
M C E F i l t e r
MCE F i l t e r
XAD-2
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Treated CT

Volume
ml/win

1-4 L
1-4 L
1-4 L
1-4 L
1-4L
1-4 L
1-4 L
1-4 L
1000

20-50
20-50

10-200
10-200
10-200
10-200
10-200
10-200
10-200
10-200
10-200
10-200
10-200
10-50

100
10-200

100
100

20-50
10-200
20-50

Total
Vol (I)
2000
5-500
5-100
5-200

5-2000
5-1000
5-200
5-200
240
10
10
...

1-10
1-10
1-10
1-10
1-10
1-10
1-10
1-10
1-10
1-10
1-10
1-10
48

1-10
48
48
10

1-10
10



Chemical Substance
Ethyl alcohol

Ethyl amine
Ethyl arnyl ketone
Ethyl benzene

Ethyl bromide

Ethyl butyl ketone

Ethyl cellosolve
Ethyl chloride

Ethyl ether

Ethyl formate

2-Ethyl hexanol
Ethyl mercaptan
Ethyl methacrylate
Ethylene chlorohydrine
Ethylene dibromide

Ethylene dichloride

Ethylene glycol
Ethylene glycol mono
hexyl ether
Ethylene oxide

Ethylvinyl benzene

Method '#
NIOSH 1400
O S H A 0 7
OSHA 100
NIOSH 3(S 144)
OSHA 07
OSHA 07
N I O S H 1501
N I O S H 1011
OSHA 07
OSHA 07
N I O S H 1301
NIOSH 1403
NIOSH 25 19
OSHA 07
N I O S H 1610
OSHA 07
NIOSH 1452
OSHA 07
O S H A C I M
NIOSH 2542
O S H A C I M
NIOSH 25 13
NIOSH 1008
OSHA 02
NIOSH 1003
OSHA 03
O S H A C I M
O S H A C I M

N I O S H 1614
OSHA 50.00
OSHA 89

Analytical
Technique
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F P D
G C / F I D
G C / F I D
G C / E C D
G C / E C D
G C / E C D
G C / E C D
G C / F I D
G C / F I D

G C / E C D
G C / E C D
G C / F I D

Sampling Media
Charcoal
Charcoal
Anasorb
S i l i c a g e l
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Treated OFF
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Silicagel
Charcoal

Treated CT
Treated CT
Treated CT

Volume
ml/min
10-50
20-50

50
100

20-50
20-50
20-50
20-50
20-50
20-50
200

10-50
50

20-50
50

20-50
20

20-50
200
200
200
200

20-50
20-50

20
20-50
20-50
200

100
100
50

Total
Void)

1-10
10
12
30
10
10
10
10
10
10
24

1-10
3
10
3
10
10
10
48
12
48
48
10
10
5
10
10
10

24
24
12



Chemical Substance
_ Fluoranthene

_ F l u o r i d e s

•— •

Fluoro tr i ch loromethane
— F o r m a l d e h y d e

,
!

' — Formic acid
i F u r f u r a l

—

Furfuryl alcohol
i Gasoline

Glass , Fibrous (Asbestos)
i Glycerine, mist

Heptach lor
H e p t a n a l
n-Heptane

1 1 -Heptene
1 Hexachloro-1,3-

J— cyclopentadiene
Hexachlorobenzene

J— Hexachlorobutadiene
Hexachloroethane

Hexachloronapthalene
r~" ""' 1,6-Hexamethylene

diisocyanate ( H D I )

Method #
N I O S H 5506
N I O S H 5 5 1 5
N I O S H 7906
N I O S H 7902
O S H A I D H O
NIOSH 1006
N I O S H 2539
NIOSH 3500
N I S O H 2 5 4 1
O S H A 5 2
N I S O H 2 0 1 1
N I O S H 2539
NIOSH 2529
O S H A 7 2
NISOH 2505
O S H A C M
NIOSH 7400
NIOSH 0600
N I O S H 5 ( S 2 8 7 )
N I O S H 2539
NIOSH 1500
O S H A 0 7
O S H A 0 7
NIOSH 2518

O S H A C M
NIOSH 2543
NIOSH 1003
O S H A 0 7
NIOSH 2(S 100)
O S H A 4 2
N I O S H 5521

Analytical
Technique
H P L C / U V
G C / F I D
1C
S I E
S I E
G C / F I D
GC/FID or MS
V.A.S
G C / F I D
G C / N P D
1C
GC/FID or MS
GC/FID or MS
G C / F I D
G C / F I D
G C / F I D
PCM
GR
G C / E C D
GC/FID or MS
G C / F I D
G C / F I D
G C / F I D
G C / E C D

G C / E C D
G C / E C D
G C / F I D
G C / F I D
G C / E C D
H P L C / U V
H P L C / U V

Sampling Media
P T F E F i l t e r
P T F E F i l t e r
M C E F i l t e r
Treated M C E F
Treated M C E F
Charcoal
XAD-2
P T F E F i l t e r
XAD-2
XAD-2
Treated S G T
XAD-2
XAD-2
Charcoal
PorpakQ
Charcoal
MCE F i l t e r
P V C F i l t e r
Chromosorb
XAD-2
Charcoal
Charcoal
Charcoal
P o r p a k T

G F F
Charcoal
Charcoal
Charcoal
MCE F i l t e r
Treated GFF
Impinger

Volume
ml/min
2000
2000
1000
1000
1500
20

10-50
200
100
100
200

10-50
20

1000
20

20-50
2000
2600
100

10-50
20

20-50
20-50

50

2000
100

20-50
20-50
1000
1000
1000

Total
Void)
960
960
480
480
90
5

5
96
24
24
24

5
5

180
5
10

960
390
48

5
4
10
10
24

480
48
10
10
30
15

480



V.-

Chemical Substance
Hexamethyl ene t e t ramine

Hexanal
n-Hexane

2-Hexanone

Hexone
sec-Hexyl acetate
Hydrobromic acid
H y d r o c a r b o n s ,
Aromat i c

Benzene
p-tert-Butyl toluene
Cumene
Ethyl benzene
HL-Methyl s tyrene
N a p t h a l e n e
Styrene
Toluene
Vinyltoluene
Xylene

Hydrocarbon s
Benzene
Cyclohexane
Cyclohexene
n-Heptane
n-Hexane
Methylcyclohexane
n-Octane
n-Pentane
Toluene

Method!*
N I S O H 4(263)
O S H A C I M
N I O S H 2539
OSHA 07
NIOSH 1500
N I O S H 1300
OSHA 07
NIOSH 1300
OSHA 07
NIOSH 7903
N I O S H 1 5 0 1

NIOSH 1501
NIOSH 1501
NIOSH 1501
N I O S H 1 5 0 1
NIOSH 1501
NIOSH 1501
NIOSH 1501
NIOSH 1501
NIOSH 1501
NIOSH 1501
NIOSH 1500
NIOSH 1500
NIOSH 1500
NIOSH 1500
NIOSH 1500
NIOSH 1500
NIOSH 1500
NIOSH 1500
NIOSH 1500
NIOSH 1500

Analytical
Technique
Colorimetric
G C / N P D
G C / F I D o r M S
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
1C
G C / F I D

G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D

Sampling Media
M C E F i l t e r
M C E F i l t e r
XAD-2
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Washed S i l i c a g e l
Charcoal

Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal

Volume
ml/min

1000
1000
10-50

20
20

20-50
20-50
20-50
20-50
200
—

<200
<200
<200
<200
<200
<1000
<1000
<200
<200
<200

—
<200
<200
<200
<200
<200
<200
<200

< 50.00
<200

Total
Vol (I)

15
15
5
4
4
10
10
10
10
48
—

2-30
10-29
10-30
10-24
3-30
200
5-14
2-8

10-24
12-23

—
2-30
2.5-5
5-7
4
4
4
4
2

2-8



_
-k

-.iSJ _
i
J _

1

L
L
L
K

Chemical Substance
H y d r o c a r b o n s ,
h a l o g c n a t c d

Benzyl chloride
Bromofonn
Carbon t e t rach lor ide
Chlorobenzene
Chlorobromomethane
Chloro form
o-Dichlorobenzene
p-Dichlorobenzene
1 , 1 -Dichloroethane
1 ,2-Dichloroethylene
Ethylene d i ch lor ide
Hexachloroethane
Methylch loro form

Tetrachloroethylene
U ,2-Trichloroethane
1 ,2,3-Trichloropropane

Hydrogen bromide
Hydrogen chloride
Hydrogen cyanide

Hydrogen f l u o r i d e

Hydrogen s u l f i d e
Hydroquinone
2-Imidazol idinethione
Indene
Iodine

Method K
NIOSH 1003

NIOSH 1003
NIOSH 1003
NIOSH 1003
NIOSH 1003
N I O S H 1003
NIOSH 1003
NIOSH 1003
NIOSH 1003
NIOSH 1003
NIOSH 1003
NIOSH 1003
NIOSH 1003
NIOSH 1003
NIOSH 1003
NIOSH 1003
NIOSH 1003
NIOSH 7903
NIOSH 7903
NIOSH 6010
O S H A I D 1 2 0
NIOSH 7904
NIOSH 7903
O S H A I D 1 1 0
NIOSH 7906
NIOSH 601 3
NIOSH 5004
NIOSH 5011
O S H A C I M
NIOSH 6005
O S H A 2 1 2

Analytical
Technique
G C / F I D

G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
1C
1C
V.A.S
S I E
S I E
1C
S I E
1C
1C
H P L C / U V
V . A . S .
G C / F I D
1C
1C

Sampling Media
Charcoal

Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Washed Si l i cage l
Washed S i l i c a g e l
Sodal ime Tube
MCE Fil t e r
Treated S G T
Washed S i l i c a g e l
Treated MCE F i l t e r
Treated MCE F i l t e r
Treated CT
MCE F i l t e r
PVC F i l t e r
Chromosorb
Treated Charcoal
Treated CT or AT

Volume
ml/min
10-200

10-200
10-200
10-200
10-200
10-200
10-200
10-200
10-200
10-200
10-200
10-200
10-200
10-200
10-200
10-200
10-200

200
200
200

1000
1000
200

1500
1500
100

2000
1000

20-50
1000
500

Total
Void)

50

70
150
40
8

50
60
10
15
5
5

50
70
8

40
60
60
48
48
5
15
15
48
90
90
24
30

480
10
15

2.5



Chemical Substance
l o d o f o r m
Iron

iso-Amyl acetate

iso-Amyl alcohol
iso-Butyl acetate

iso-Butyl alcohol

iso-Butyraldehyde
Isocyanates

TDI
MDI
HDI

Isophorone

i so-Propylacetate
iso-Propyl alcohol

iso-Propylamine
iso-Propyl ce l losolve
iso-Propyl ether

iso-Valer a ldehyde
Kerosene
Ketene
K e t o n e s I

Acetone
Cyclohexanone

Method fi
OSHA CM
N 1 0 S H 7300
OSHA ID 121
OSHA ID 125
N I O S H 1450
OSHA 07
N I O S H 1401
NIOSH 1450
OSHA 07
N I O S H 1401
OSHA 07
N I O S H 2539
NIOSH 5521
N I O S H 5521
N I O S H 5521
N I O S H 5521
NIOSH 2508
OSHA 07
NIOSH 1454
NIOSH 1401
OSHA 07
NIOSH 2010
O S H A C I M
N I O S H 1618
OSHA 07
N I O S H 2539
NIOSH 1550
N I O S H 2 ( S 9 2 )
NIOSH 1300
NIOSH 1300
NIOSH 1300

Analytical
Technique
G C / E C D
ICP-AES
AA
I C P
G C / F I D
G C / F E D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
GC/FID or MS
H P L C / U V
H P L C / U V
H P L C / U V
H P L C / U V
GC/ID
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
GC/FID or MS
G C / F I D
Colorimetric
G C / F I D
G C / F I D
G C / F I D

Sampling Media
OFF
M C E F i l t e r
M C E F i l t e r
M C E F i l t e r
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
XAD-2
Impinger
Impinger
Impinger
Impinger
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
S i l i c a g e l
Charcoal
Charcoal
Charcoal
XAD-2
Charcoal
Impinger/Charcoa l
Charcoal
Charcoal
Charcoal

Volume
ml/min

100
1-4L
2000
2000

10-200
20-50
10-20

10-200
20-50
10-20
20-50
10-50
1000
1000
1000
1000

20-50
20-50

50
10-20
20-50

10-1000
100
20

20-50
10-50
20-50
1000

—
10-200
10-200

Total
Vol <l)

10
5-100
960
960
1-10

10
1-10
1-10

10
1-10

10
5

500
500
500
500
10
10
10

1-10
10

3-30
10
3
10
5
10
50
—

0.5-1
3-10



Chemical Substance
V '

_L Diisobutyl ketone
2-Hexanone

— Methyl isobutyl ketone
2-Pentanone

— K e t o n c s I I
Camphor

— Mesi tyl oxide
5-Methyl-3-heptanonei

— Methyl-(n-amyl)-kelone
Ethyl butyl ketone

- ' - Lead

—

L,
1 Lindane

i Lithium

i Magnesium

i Malathion

i

Maleic anhydride

j Manganese

4- ,
MDI

Method #
N I O S H 1300
N I O S H 1300
N I O S H 1300
NIOSH 1300
N I O S H 1 3 0 1
N I O S H 1 3 0 1
N I O S H 1 3 0 1
N I O S H 1 3 0 1
N I O S H 1 3 0 1
N I O S H 1 3 0 1
NIOSH 7082
NIOSH 7300
NIOSH 70 15
O S H A I D 1 2 1
O S H A I D 1 2 5
NIOSH 5502
O S H A C I M
NIOSH 7300
O S H A C I M
NIOSH 7300
O S H A I D 1 2 1
O S H A 6 2
NIOSH 50 1 2
NIOSH 5600
N I O S H 3 5 1 2
O S H A 2 5
O S H A 8 6
NIOSH 7300
O S H A I D 1 2 1
O S H A I D 1 2 5
NIOSH 5521

Analytical
Technique
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
AA
ICP-AES
A A - G F
AA
I C P
G C / E L C D
G C / E C D
I C P - A E S
AA
I C P - A E S
AA
G C / F P D
G C / F P D
G C / F P D
H P L C / U V
H P L C / U V
H P L C / U V
I C P - A E S
AA
ICP
H P L C / U V

Sampling Media
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
MCE F i l t e r
MCE F i l t e r
MCE F i l t e r
MCE Filter
MCE F i l t e r
G F F / I n i i n g e r / C T
G F F / I m i n g e r / C T
MCE F i l t e r
MCE Filter
MCE Filter
MCE F i l t e r
X A D - 2 / G F F
OFF
XAD-2
Impinger
XAD-2
OFF
MCE F i l t e r
MCE F i l t e r
MCE F i l t e r
Iropinger

Volume
ml/min
10-200
10-200
10-200
10-200

—
10-200
10-200
10-200
10-200
10-200
1500
1-4 L
1500
2000
2000
1000
1000
1-4 L
2000
1-4 L
2000
1000
1000
1000
1000
100
500

2000
2000
2000
1000

Total
Vol (I)
3-10
3-10
3-10
3-10
—
1-25
1-25
1-25
1-25
1-25
720
2000
720
960
960
240
240
2000
960

2000
960
60
120
60

360
20
60

960
960
960
500



L.

Chemical Substance

M c r c a p t a n s
Methyl mercaptan
Ethyl mercaptan
n-Butyl mercaptan

Mercury

Mesityl oxide

Methanol

2-Methoxy- 1 -propanol
2-Methoxy- 1 -propyl
acetate
2-Methoxy-2-propanol
2;Methoxy-2-propyl
acetate
Methoxychlor
Methyl acetate

Methyl acrylate

Methyl amine

Methyl bromide
Methyl cellosolve

Methyl chloride
Methyl chloroform

Method #
O S H A 4 7
N I O S H 2542
N I O S H 2 5 4 2
N I O S H 2542
NIOSH 2542
NIOSH 6009
O S H A I D 1 4 5
O S H A I D 1 4 0
NIOSH 1301
O S H A 0 7
NIOSH 2000
O S H A 9 1
O S H A 9 9
O S H A 9 9

O S H A 9 9
O S H A 9 9

N I O S H 4 ( S 3 7 1 )
NIOSH 1458
O S H A 0 7
NIOSH 1459
O S H A 9 2
N I O S H 4(277)
NIOSH 6(S1 48)
O S H A 4 0
O S H A C I M
NIOSH 1403
O S H A 7 9
NIOSH 1001
O S H A 1 4
O S H A 1 4

Analytical
Technique
H P L C / U V
G C / F P D
G C / F P D
G C / F P D
G C / F P D
AA
AA
AA
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D

G C / F I D
G C / F I D

G C / E C D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
1C
H P L C / U V
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D

Sampling Media
Treated G F F
Treated G F F
Treated G F F
Treated G F F
Treated G F F
H T / M C E F i l t e r
MCE F i l t e r
H T / M C E F i l t e r
Charcoal
Charcoal
S i l i c a g e l
Anasorb
Charcoal
Charcoal

Charcoal
Charcoal

G F F
Charcoal
Charcoal
Charcoal
Anasorb
Sil i cage l
S i l i c a g e l
XAD-7
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal

Volume
ml/min

1000

200
200
100

2000
2000
100

10-200
20-50

20
50
100
100

100
100

1000
20
20
20
20

200
50
20
50

10-20
100
20
20
20

Total
Vol CD

10

12
12
48
48
48
48

1-25
10
5
10
10
10

10
10

90
5
5
5
10
96
48
10
10

1-10
48
10
5
5



Chemical Substance
Methyl cyclohexane

Methyl cyclohexanol
Methyl cyclohexanone
Methyl ethyl ketone
peroxide

Methyl i od ide
Methyl isoamyl acetate
Methyl isobutyl carbinol

Methyl parathion
2-Methyl pentane
3-Methyl pentane
a -Methyl styrene

5-Methyl-3-heptanone
Methyl-t-butyl ether
MDI
Methylene chloride

4 , 4 ' - M e t h y l e n e dianil ine
( M D A )

Mineral spiri t s ( N a p h t h a s )
Molybdenum

Monomethyl aniline
Morpholine
N a p t h a l e n e

Method ' #
N I O S H 1 5 0 0
O S H A 0 7
N 1 O S H 1 4 0 4
N 1 O S H 2 5 2 1
N I O S H 3508
O S H A 7 7
NIOSH 101 4
N I O S H 1 4 5 0
NIOSH 1402
O S H A 0 7
NIOSH 5600
O S H A C I M
O S H A C I M
NIOSH 1501
O S H A 0 7
NIOSH 1301
N I O S H 1 6 1 5
NIOSH 552 1
NIOSH 1005
O S H A 5 9
O S H A 8 0
NIOSH 5029
O S H A 5 7
N I O S H 1 5 5 0
NIOSH 7300
O S H A I D 1 2 1
O S H A I D 1 2 5
NIOSH 35 11
N I O S H 3 ( S 1 5 0 )
NIOSH 1501
O S H A 3 5

Analytical
Technique
G C / F I D
G C / F I D
G C / F I D
G C / F I D
Colorimetric
H P L C / U V
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F P D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
H P L C / U V
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
ICP-AES
AA
ICP
G C / F I D
G C / F I D
G C / F I D
G C / F I D

Sampling Media
Charcoal
Charcoal
Charcoal
Porpak Q
I m p i n g e r
XAD-4
Charcoal
Charcoal
Charcoal
Charcoal
XAD-2
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Impinger
Charcoal
Charcoal
Anasorb
Treated OFF
Treated G F F
Charcoal
M C E F i l t e r
MCE F i l t e r
MCE F i l t e r
Impinger
Sil i cage l
Charcoal
Charcoal

Volume
ml/min
20-50

20
20
50

1000
1000

20-50
10-200
10-20
20-50
1000

20-50
20-50
20-50
20-50
10-200

200
1000
20
50
50

1000
1000
20

2000
2000
2000
1000
40

20-50
20-50

Total
Vol(l)

10
5
5
5

480
100
10

1-10
1-10

10
240
10
10
10
10

1-25
96

500
2
10
3

480
90
3

960
960
960
100
20
10
10



o

Chemical Substance
N a p h t h a s

Petroleum ether
Rubber solvent
Petroleum naph tha
V M & P n a p h t h a
Minereal sp ir i t s
Stoddard solvents
Kerosene
Coal tar naph tha

N i c k e l

Nitric acid
Nitr i c oxide
Nitrobenzene
p-Nitrochlorobenzene
Nitroethane
Nitrogen d iox ide
1 -Nitropropane
2-Nitropropane

Nonane
n-Octane

Oil mist (mineral)
Oxalic acid
Paraquat
Parathion

Particulates , Total
P C B ' s

Method #
N I O S H 1550
N I O S H 1 5 5 0
NIOSH 1550
N I O S H 1550
N I O S H 1550
N I O S H 1550
N I O S H 1550
NIOSH 1550
N I O S H 1550
NIOSH 7300
O S H A I D 1 2 1
O S H A I D 1 2 5
NIOSH 7903
OSHA 182
NIOSH 2005
NIOSH 2005
NIOSH 2526
OSHA 182
OSHA 46
OSHA 46
NIOSH 2528
O S H A C I M
NIOSH 1500
OSHA 07
NIOSH 5026
O S H A C I M
NIOSH 5003
NIOSH 50 12
OSHA 62
NIOSH 0500
NIOSH 5503

v>x*>KW;';¥:-:-wx\¥:¥:-:W:w^^^^

Analytical
Technique
G C / F I D
G C / F I D

G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
I C P - A E S
AA
rep
1C
1C
G C / F I D
G C / F I D
G C / F I D
1C
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
GC/FID
IR
1C
H P L C / U V
G C / F P D
G C / F P D
GR
G C / E C D

Sampling Media
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
MCE F i l t e r
MCE F i l t e r
MCE Filter
Washed Si l i cage l
MS Tube
Silicagel
Silicagel
XAD-2
MS Tube
XAD-2
XAD-2
Chromosorb
Charcoal
Charcoal
Charcoal
MCE F i l t e r
MCE Fil t e r
OFF
OFF
Charcoal
PVC F i l t e r
G F F / F l o r i s i l Tube

Volume
ml/min
10-200
10-200
10-200
10-200
10-200
10-200
10-200
10-200
10-200
2000
2000
2000
200
200
1000
1000
20
200
100
100
20
50

20-50
20-50
1000
2000
1000
1000
1000
2000

60-150

Total
Void)
2-20
2-20
2-20
2-20
2-20
2-20
2-20
2-20
2-20
960
960
960
48
5

150
150

5
5
5
5
2
3
10
10

480
960
480
480
480
120
30



i

L
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Chemical Substance
Pentachloroe thane
Pentachlorophenol
n-Pentane

2-Pentanone

1 -Pentene
2-Pentyl acetate
Perchloroethylene
Petroleum d i s t i l l a t e s

Petroleum ether
Petroleum naphtha
Phenanthrene
Phenol
Phenyl ether

— *
Phenyl ether - biphenyl
Phenyl glycidyl ether
Phosphoric acid

Phosphorous
Phosphorous pentox ide
P h t h a l i c anhydride

Picric acid
Platinum
P N A ' s

Polychlorobiphenyls

Method '#
N I O S H 2 5 1 7
N I O S H 5 5 1 2
NIOSH 1500
O S H A 0 7
NIOSH 1300
O S H A 0 7
O S H A C I M
NIOSH 1450
NIOSH 1003
N I O S H 1 5 5 0
OSHA 48
N I O S H 1 5 5 0
NIOSH 1550
OSHA 58
NIOSH 2546
NIOSH 1617
OSHA 07
NIOSH 201 3
N I O S H 1 6 1 9
NIOSH 7903
OSHA ID 111
NIOSH 7300
OSHA ID 111
N I O S H 3 ( S 1 7 9 )
OSHA 90
N I O S H 4 ( S 2 2 8 )
NIOSH 7300
NIOSH 5506
NIOSH 551 5
OSHA 58
NIOSH 5503

Analytical
Technique
G C / E C D
H P L C / U V
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
H P L C / U V
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
1C
1C
I C P - A E S
1C
HPLC
H P L C / U V
H P L C / U V
I C P - A E S
H P L C / U V
G C / F I D
GR, HPLC/UV
G C / E C D

Samp/ins Media
PorpakR
M C E F / I m p i n g e r
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
OFF
XAD-7
Charcoal
Charcoal
S i l i c a g e l
Charcoal
Washed Sil i cage l
MCE Filter
MCE F i l t e r
MCE F i l t e r
MCE Fil t er
MCE F i l t e r
MCE F i l t e r
MCE F i l t e r
P T F E F i l t e r / X A D - 2
P T F E F i l t e r / X A D - 2
OFF
G F F / F l o r i s i l Tube

Volume
ml/min

20
1000

20-50
20-50
10-200
20-50
20-50
10-200
20-50
20-50
20-50
20-50
20-50
2000
100
100

20-50
50

20-50
200
2000
2000
2000
1000
1000
1500
2000
2000
2000
2000

60-150

Total
Vol CD

10
480

10
10

3-10
10
10

1-10
10
10
10
10
10

960
24
48
10
24
10
48

960
960
960
100
75
180
960
240
240
960
30



Chemical Substance
Potassium
Potassium hydroxide
Propiona ldehyde
n-Propyl acetate
Propyl alcohol
n-Propyl alcohol
n-Propyl nitrate
Propylene oxide
Pyrene

Pyridine

Quinone
Resorcinol
Rhodium

Rubber Solvent
Selenium
S i l i c a , , Amorphous
S i l i c a , Crys ta l l ine

Sil i con tetrahydride
Silver

Sodium azide
Sodium b i s u l f i t e
Sodium f luor id e
Sodium hydroxide

Method '#
O S H A I D 1 2 1
NIOSH 7401
N I O S H 2539
O S H A 0 7
O S H A 0 7
N I O S H 1401
N I O S H 3 ( S 2 2 7 )
N I O S H 1612
O S H A 5 8
NIOSH 5506
NIOSH 161 3
O S H A 0 7
N I O S H 4 ( S 1 8 1 )
O S H A C I M
NIOSH 3(S 188)
O S H A C I M
NIOSH 1550
NIOSH 7300
NIOSH 7501
NIOSH 7601
NIOSH 7602
NIOSH 7500
O S H A C I M
NIOSH 7300
O S H A I D 1 2 1
O S H A I D 2 0 6
O S H A I D 2 1 1
O S H A I D 1 2 1
NIOSH 7902
O S H A I D 1 2 1
NIOSH 7401

Analytical
Technique
AA
Titrimetr i c
G C / F I D , G C / M S
G C - I D
G C - F I D
G C - F I D
G C - F I D
G C - F I D
H P L C - U V
H P L C - U V
G C - F I D
G C - F I D
HPLC
H P L C - U V
AA
AA-GF
G C - F I D
ICP-AES
X D f f
V A S
IR
X D I F
AA-GF
I C P - A E S
AA
ICP
1C
1C
S I E
AA
Titrimetric

Sampling Media
M C E F i l t e r
P T F E F i l t e r
XAD-2
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
OFF
P T F E F i l t e r
Charcoal
Charcoal
XAD-2
XAD-7
MCE
MCE
Charcoal
MCE
P V C / M C E
P V C / M C E
P V C / M C E
P V C / M C E
Impinger
MCE
MCE F i l t e r
MCE F i l t e r
P V C F / S i l i c a g e l
MCE F i l t e r
MCE F i l t e r
MCE F i l t e r
P T F E F i l t e r

Volume
ml/min
2000
2000

20-50
20-50
20-50

100
20

2000
2000
100
100
50
100

1500
2000
20-50
2000
2500
2600
2600
2600
1000
2000
2000
2000
1000
2000
1000
2000
1500

Total
Void)
960
960

10
10
10
48
5

960
480
48
48
12
24

720
960
10

960
390
624
624
624
480
960
960
960

10
960
480
960
360



Chemical Substance
v ' '' S t o d d a r d solvent

Stron t ium
Styrene

_ S u l f u r d i o x i d e

— S u l f u r i c acid

-] 2,4,5-T (2,4-D)
, TDI

Tellurium

-*~ T e b u f o s
j o-Terphenyl

Terpineol
1 , 1 ,2,2-Tetrabromoethane
l , l , 2 , 2 - T e t r a c h l o r o - l , 2 -
di f luoroe thane

1

^ l , l , U - T e t r a c h l o r o - 2 , 2 -
di f luoroe thane

~ 1,2,4,5-
Tetrachlorobenzene

j-. 2,3,7,8-TCDD
2,3,7,8-TCDF

J— 1,1 ,2,2-Tetrachloroethane

!— Tetrachloroethylene
,
p^" Tetrachloronaphthalene

Method '#
N I O S H 1550
OSHA 48
O S H A C I M
N I O S H 1501
OSHA 9
OSHA 89
NIOSH 6004
OSHA ID 200
NIOSH 7903
OSHA ID 113
NIOSH 5001
N I O S H 5521
NIOSH 7300
OSHA ID 121
NIOSH 5600
NIOSH 5021
O S H A C I M
NIOSH 2003
NIOSH 1016
OSHA 07
NIOSH 1016
OSHA 07
NIOSH 55 17

—

NIOSH 1019
OSHA 07
NIOSH 1003
OSHA 07
NIOSH 2(S1 30)
OSHA CM

Analytical
Technique
G C / F I D
G C / F I D
AA
G C / F I D
G C / F I D
G C / F I D
1C
1C
1C
1C
H P L C / U V
H P L C / U V
I C P - A E S
AA
G C / F P D
G C / F I D
G C / F I D
G C / F I D
G C / F T D
G C / F I D
G C / F I D
G C / F I D
G C / E C D

G C / E C D
G C / E C D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / E C D
G C / F I D

Sampling Media
Charcoal
Charcoal
M C E F i l t e r
Charcoal
Charcoal
Charcoal
Treated OFF
A n a s o r b / P T F E F
Washed S i l i c a g e l
MCE Fil t e r
OFF
Impinger
MCE Filter
MCE F i l t e r
XAD-2/Quartz
P T F E F i l t e r
Charcoal
S i l i c a g e l
Charcoal
Charcoal
Charcoal
Charcoal
XAD-2/
P T F E F i l t e r
Impinger
Impinger
Pet Charcoal
Pel Charcoal
Charcoal
Charcoal
G F F / I m p i n g e r
X A D - 2 / G F F

Volume
ml/min
10-200

200
1000

<1000
20-50

50
1000
100
200
2000
1000
1000
2000
2000
1000
2000
200
200
20
50
20
50
25

1000
1000

50
200
20
50

1000
1000

Total
Void)
2-20

12
480
5-14

10
12

180
12
48

960
180
500
960
960
240
30
10
96
2
2
2
2
12

30
30
24
30
3

24
60
90



k

Chemical Substance
Tetrach l oropheno l
T e t r a e t h y l lead

T e t r a h y d r o f u r a n

Tetrame lhy l lead

Tetramethyl succinonitrile

Tetrasodium
pyrophosphate

T h a l l i u m

Tin

Tin Oxide
Titanium Dioxide
Titanium
Toluene
Toluene-2,4-diisocyanate

Toluene-2,6-di i socyanate

2,4-Toluenediamine

2,6-Toluenediamine

p - T o l u e n e s u l f o n i c acid
m-Tolu id ine

Method#
OSHA 45
N I O S H 2533
O S H A C I M
NIOSH 1609
OSHA 07
N I O S H 2534
OSHA CIM
N I O S H 3 ( S 1 5 5 )
OSHA 07
OSHA ID 111
OSHA ID 121
NIOSH 7300
OSHA ID 121
NIOSH 7300
OSHA ID 121
OSHA ID 206
OSHA ID 121
N I O S H 3 ( S 3 8 5 )
NIOSH 7300
NIOSH 1501
N I O S H 5 5 2 1
OSHA 42
N I O S H 2535
N I O S H 5 5 2 1
OSHA 42
NIOSH 55 16
OSHA 65
NIOSH 55 16
OSHA 65
O S H A C I M
OSHA 73

Analytical
Technique
H P L C / U V
G C / P I D
AA
G C / F I D
G C / F I D
G C / P I D
AA
G C / F I D
G C / F I D
G R . I C
G R , A A
I C P - A E S
AA
I C P - A E S
AA
ICP
AA
AA
I C P - A E S
G C / F I D
H P L C / U V
H P L C / U V
H P L C / U V
H P L C / U V
H P L C / U V
H P L C / U V
G C / E C D
H P L C / U V
G C / E C D
H P L C / U V
G C / E C D

Sampling Media
XAD-7
S i l i c a g e l
Charcoal
Charcoal
Charcoal
S i l i c a g e l
Charcoal
Charcoal
Charcoal
PVE F i l t e r
PVE Fil t er
MCE
M C E F i l t e r
MCE
MCE F i l t e r
MCE F i l t e r
MCE Fil t e r
MCE F i l t e r
MCE
Charcoal
Impinger
Treated GFF
Treated GFF
Impinger
Treated GFF
Impinger
Treated GFF
Impinger
Treated GFF
Impinger
Treated GFF

Volume
ml/min

200
1000
1000

20-50
20-50
200
1000
100
20

2000
2000
2000
2000
2000
2000
2000
2000
1500
2000
20-50
1000
1000
200
1000
1000
1000
1000
1000
1000
1000
1000

Total
Void)

48
120
480

10
10
96

480
50
10

960
960
960
960
960
960
960
960
140
960
10

500
500
96

500
500
480
100
480
100
120
90



J
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1-

Chemical Substance
o - T o l u i d i n e

p - T o l u i d i n e
Tributyl phosphate
l , I , 2 - T r i c h l o r o - ] , 2 , 2 -
t r i f l uoro e thane
T r i c h l o r o a c e t i c acid
1 ,2,3-Trichlorobenzene
1 ,2,4-Trichlorobenzene
1 , 1 ,2-Trichloroethane

1,1,1 -Trichloroethane
Trichloroe thylene

Trichlorof luoromethane
Trichloronaphthalene

—
1 ,2,3-Trichloropropane

2,3,6-Trichlorotoluene
Triethanolamine
Triethylamine
Trie thyl ene tetramine

Trifluorobromomethane

Triphenyl phosphate
Tungst en

Turpentine
Valer aldehyde

Method '#
O S H A 7 3
N I O S H 2002
O S H A 7 3
NIOSH 5034
N I O S H 1020

O S H A C I M
O S H A C I M
NIOSH 55 17
NIOSH 1003
O S H A 1 1
NIOSH 1003
NIOSH 1022
O S H A 0 7
NIOSH 1006
NIOSH 2(S 128)
O S H A C I M
NIOSH 1003
O S H A 0 7
O S H A C I M
NIOSH 3509
NIOSH 2010
NIOSH 2540
O S H A 6 0
NIOSH 1017
O S H A 0 7
NIOSH 5038
NIOSH 7300
NIOSH 7074
O S H A I D 2 1 3
NIOSH 1551
NIOSH 2536

Analytical
Technique
G C / E C D
G C / F I D
G C / E C D
G C / F P D
G C / F I D

H P L C / U V
G C / E C D
G C / E C D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / E L C D
G C / E C D
G C / F I D
G C / F I D
G C / F I D
1C
G C / F I D
H P L C / U V
H P L C / U V
G C / F I D
G C / F I D
G C / F P D
ICP-AES
AA
ICP
G C / F I D
G C / F I D

Sampling Media
Treated OFF
S i l i c a g e l
Treat ed OFF
MCE F i l t e r
Charcoal

S i l i c a g e l
X A D - 2 / P T F E F
X A D - 2 / P T F E F
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
I m p i n g e r / G F F
X A D - 2 / G F F
Charcoal
Charcoal
Charcoal
Impinger
Charcoal
XAD-2
XAD-2
Charcoal
Charcoal
MCE F i l t e r
MCE
MCE F i l t e r
MCE F i l t e r
Charcoal
XAD-2

Volume
ml/min

1000
100

1000
1500
20

20-50
50
50

20-50
20-50
20-50
20-50
20-50

20
1000
1000
20-50
20-50
20-50

1000
50
100
100
20
20

1000
2000
1000
2000
20-50

20

Total
Vol (1)

90
50
90
90
3

10
12
12
10
10
10
10
10
5

100
90
10
10
10

240
24
10
10

1
1

240
960
480
960
10
10
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Chemical Substance

V a n a d i u m
Vanadium oxides
Vanadium pen tox id e
Vinyl acetate

Vinyl bromide

Vinyl chloride

Vinyl toluene

Vinyl id ine chloride

VM & P N a p h t h a
-

W e l d i n g fumes
Xylenes

2,4-Xylidine
Zinc

Zinc oxide
Zirconium

Method #
O S H A 8 5
N I O S H 2539
N I O S H 7300
N I O S H 7504
O S H A I D 1 8 5
N I O S H 1453
O S H A 5 1
NIOSH 1009
O S H A 0 8
NIOSH 1007
O S H A 0 7
NIOSH 1501
O S H A 0 7
NIOSH 1015
O S H A 1 9
O S H A 4 8
NIOSH 1550
O S H A I D 1 2 5
NIOSH 1501
O S H A 0 7
NIOSH 2002
O S H A I D 1 2 1
O S H A I D 1 2 5
NIOSH 7300
NIOSH 7030
N I O S H 7502
NIOSH 7300
O S H A I D 1 2 1

Analytical
Technique
H P L C / U V
GC/FID or MS
I C P - A E S
X D I F
X D I F
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D
G C / F I D

G C / F I D
ICP
G C / F I D
G C / F I D
G C / F I D
AA
ICP
ICP-AES
AA
X D I F
ICP-AES
AA

Sampling Media
G F F
XAD-2
MCE
P V C F i l t e r
P V C F i l t e r
Chromosorb
Chromosorb
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
MCE F i l t e r
Charcoal
Charcoal
S i l i c a g e l
MCE Filter
MCE F i l t e r
MCE
MCE F i l t e r
MCE F i l t e r
MCE
MCE F i l t e r

Volume
ml/mm

50
20

2000
2600
2000

50
100

20-50
20
50
20

20-50
20
20
100
20

20-50
2000
20-50

20
20-50
2000
2000
2000
1000
1000
2000
2000

Total
Void)

3
5

960
960
960
24
24
10
5
3
5
10
5
5
3
3
10

960
10
5
10

960
960
960
180
240
960
960
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Facilities
C H E M T E X occupies a vast area of 12,000 square f e e t at Port Arthur for its operation.
It is located in the vicinity of highway 69 and is very much convenient for the clients
to reach. C H E M T E X owns all the literature pertaining to the analyses including
manuals, test methods of the regulated agencies and journals.
C H E M T E X laboratory at Port Arthur expanded its f a c i l i t y four years ago with modem
ventilation systems and well-designed physical f a c i l i t i e s in order to avoid cross
contamination of the samples and to create its employees fair working conditions to
produce accurate, reliable and precise results. C H E M T E X is sectioned into Organic-I
(GC, H P L C , IR), Organic-n (GC/MS), Wet Chemical, Asbestos and Fiber Counting,
S a m p l e preparation, Extractions and Of f i c e . The enclosed layout chart shows 27
zones, in which 1,2 & 6 are meant for o f f i c e , reception and sample receipt. Wet
Chemical analyses and metal analyses are performed at 3 & 4, zones 19 & 20 are
designed for GC, HPLC and IR analyses. Zones 24 are provided for Volat i l e and

' S e m i - v o l a t i l e analyses by GC/MS. Other major areas are X-ray d i f f r a c t i o n ( 1 1 ) ,
Transmission Electron Microscope (12), Asbestos bulk analyses (26), Fiber Counting
(27) and Sampl e preparation areas (21&25). Lay out chart also shows the locations of
the rest rooms, refrigerators, drinking water coolers, Gas Cylinders and sa f e ty
equipment
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C H E M T E X E N V I R O N M E N T A L L A B O R A T O R Y , I N C .

is Li c en s ed and au thor i z ed to p e r f o r m as an
A S B E S T O S L A B O R A T O R Y
PLM-PCM < Port A r t h u r )
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30-0180
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Analytical Equipment

C H E M T E X is equipped with the wide variety of instruments ranging from analytical
balances to mass spectrophotometers, which is the most important requirement in
maintaining the quality of the data. C H E M T E X invests s ignif icant amount for the
equipment to generate highest quality results in order to meet its commitment
C H E M T E X maintains its instruments in a good condition at all times. C H E M T E X
keenly observes the development of research and technology and updates its fa c i l i t i e s
accordingly. C H E M T E X receives a lot of advertising brochures, announcements and
catalogs of newly available equipment.
C H E M T E X laboratories are equipped with four GC/MS spectrophotometers, in which

-half of the instruments are dedicated to Volat i l e Organic Analyses and the rest of them
is used for semi-volatile Organic analyses. It possesses f ive Gas Chromatographs with
dual Flame lonization Detectors, dual auto samplers and injectors for Industrial
Hygiene testing. Four other Gas Chromatographs with dual Injectors and auto samplers
have Electron Capture, Nitrogen Phosphorus and f l a m e Photometric detectors. Two
Gas Chromatographs are exclusively used for the analyses of EPA Method 8020 and
EPA Method 602 with Photo lonization Detectors. Other major equipments are H i g h
Performance Liquid Chromatography with Ultra Vio l e t , Vi s i b l e , and Conductivity
detectors, three Atomic Absorpt ion Spectrophotometers for the metal analyses, four
tekmar purge and trap devices, TEM and X-ray D i f f r a c t i o n instrument. A detailed list
of the equipment, that is used at C H E M T E X will be f o l l owed by this page, which gives
model and manufacturer and number of instruments.
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Pet i e c t br /SVst em"' r "
2

3

4

5

6

7
-̂

8

9

10

11

12

13

14

G C / M a s s Spec trophotometer
- Purge & T r a p Autosampler
- Concentrator
G C / M a s s Spectrophotometer
- Autosampler
G C / M a s s Spectrophotometer
- Purge & T r a p Sys t em
G C / M a s s Spectrophotometer- Autosampler
G C / M a s s Spectrophotometer
- Autosampler
G C / M a s s Spectrophotometer
- VOC Autosampler
- Cryogenic Concentrator
Gas Chromatograph
- Autosampler
Gas Chromatograph
- Autosampler
Gas Chromatograph
- Autosampler
Gas Chromatograph
- Autosampler
Gas Chromatograph
- Autosampler
Gas Chromatograph
- Autosampler
Gas Chromatograph
- Autosampler
Gas Chromatograph

HP 5890
A L S 2 0 0 0
LSC 2016
H P 5 8 9 0
HP 7673
HP 5890, Series H
OI Analytical
HP 5890, Series H
HP 7673
Perkin Elmer GC 1020

HP 5890, Series H
Nutech 3600
Nutech 3550A Series
HP 5890
HP 7673
HP 5890
HP 7673
HP 5890, Series H
H P 7 6 7 3 A
HP 5890, Series H
H P 7 6 7 3 A
HP 5890
HP 7673
HP 5890
HP 7673
HP 5890, Series H
H P 7 6 7 3 A
HP 5890, Series H

H P M S D 5 9 7 0

H P M S D 5 9 7 0

H P M S D 5 9 7 0

H P M S D 5 9 7 0

MSD QMS 910

H P M S D 5 9 7 2

F I D

F I D

F I D

F I D

F I D

F I D

F I D

F I D- Autosampler HP 7673 A
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15

16

17

18

19

20

21

22

23

24

25

26
27
28
29
30
31
32

Name of the Instrument
Gas Chrdmatograph
- Autosampler
Gas Chromatograph
- Autosampler
Gas Chromatograph
- Autosampler
Gas Chromatograph
- Autosampler
Gas Chromatograph
- Autosampler
Gas Chromatograph
- Autosampler
Gas Chromatograph
- Purge & T r a p Autosampler
- Concentrator
Gas Chromatograph
- Purge & T r a p Autosampler
- Concentrator
Gas Chromatograph
- Autosampler
Gas Chromatograph
- Autosampler
Gas Chromatograph
- Autosampler
Gas Chromatograph
Gas Chromatograph
Gas Chromatograph
Gas Chromatograph
Gas Chromatograph
Gas Chromatograph
Gas Chromatograph

Make/Mode l
HP 5890, Series H
HP 7673
HP 5890
HP 7673
HP 5890, Series n
H P 7 6 7 3
HP 5890, Series H
HP 7673 A
HP 5890, Series H
HP7673A
HP 5890, Series H
HP 7673
HP 5890, Series H
A L S 2 0 0 0
L S C 2 0 1 6
HP 5890, Series H
ALS2000
L S C 2 0 1 6
HP 5890, Series
HP 7673
HP 5890, Series n
HP 7673
HP 5890, Series H
H P 7 6 7 3 A
HP 5880
HP 5880
HP 5880
H A C K
SRI Instruments
SRI Instruments
SRI Instruments

F I D

F I D

FPD

FDD

F I D

NPD

PID

pn>

ECD

ECD

ECD

T C D
F I D
FDD
TCD
ECD
F I D
F I D



Serial
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33

34

35

36

37
38
39
40
41
42
43

-44
45
46

47
48

49

50

51
52
53

Gas Chromatograph
- Autosampler
Gas Qiromatograph
- Autosampler
Inductively Coupled Plasma
Spectrophotometer
Inductively Coupled Plasma
Spectrophotometer
Atomic Absorption Spectrophotometer
Atomic Absorption Spectrophotometer
Atomic Absorption Spectrophotometer
Atomic Absorption Spectrophotometer
Atomic Absorption Spectrophotometer
Atomic Absorption Spectrophotometer
Atomic Absorption Spectrophotometer
Atomic Absorption Spectrophotometer
High Performance Liquid Chromatograph
High Performance Liquid Chromatograph- Autosampler
Ion Chromatograph
Ion Chromatograph
- Autosampler
Ion Chromatograph
- Autosampler
Ion Chromatograph
- Autosampler
X-Ray Dif frac t i on
Transmission Electron Microscope
Total Organic Carbon Analyzer

SRI Instruments

SRI Instruments

LeemanLabs

Perkin Elmer

Varian 400 Zeeman
Varian 400 Zeeman
Perkin Elmer 5 100
Perkin Elmer 5100
Perkin Elmer 5 100
Perkin Elmer 5 100
Perkin Elmer 5000
Perkin Elmer 560
D I O N E X , VDM-2
DIONEX, VDM-2
DIONEX, A S M - 2
D I O N E X , CDM-2
D I O N E X , CDM-2
D I O N E X , A S M - 2
D I O N E X , CDM-3
D I O N E X , ASM-2
DIONEX, ADM-2
DIONEX, ASM-2
Diano series 9000
J E O L J E M 1 0 0 C X 1 1
Beckman

PID

ECD

AES

AES

Flame
Furnace
Flame
Flame
Furnace
Furnace
Flame
Flame
uv/vis
U V / V I S

Conductivity
Conductivity

Amperometric

Conductivity

X-Ray
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54 Total Organic Hal ide Analyzer
55 Total Organic Hal ide Analyzer
56 Infrared Spectrophotometer
57 Mercury Analyzer
58 Microscope
59 Microscope
60 Phase Contrast Microscope
61 Phase Contrast Microscope
62 Phase Contrast Microscope
63 Phase Contrast Microscope
64 Phase Contrast Microscope
65 Stereo Microscope
66 Stereo Microscope
67 Stereo Microscope
68 Stereo Microscope
69 Polarized Light Microscope
70 Polarized Light Microscope
71 Polarized Light Microscope
72 Polarized Light Microscope

Dohrmann
Dohrtnann
Buck Scient i f i c
Buck Scient i f i c
Nikon, Labophot
Nikon, Labophot
Nikon, Labophot
Nikon, Labophot
Nikon, Labophot
Nikon, Labophot
Nikon, Labophot
Nikon, SMZ-1
Nikon, SMZ-1
Nikon, SMZ-1
Nikon, SMZ-1
Nikon, Labophot
Nikon, Labophot
Nikon, Labophot
Nikon, Labophot
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Methodology

C H E M T E X strict ly f o l l o w s the rules and regulations of the Federal , Stat e and Local
regulatory agencies. C H E M T E X f o l l o w s the EPA' s SW-846, Water, Waste water and
drinking water methods, Standard and ASTM methods for the environmental pol lutants

"present in water, soil and sludges. C H E M T E X f o l l o w s NIOSH, OSHA and EPA's TO
methods for Industrial Hygiene analysis. In the face of availabil i ty of various methods,
C H E M T E X chooses a proper method that not only generate accurate data but also has
minimum interferences and reproducibility of the results. C H E M T E X has developed
its own standard operating procedures for each and every analysis on the basis of
f ea s ib i l i ty of the method to produce accurate results under the laboratory conditions of
operation by its intellectual s t a f f . C H E M T E X clearly gives the references of the
methods, that are used for the analyses, to its clients. C H E M T E X advises its clients
in using the proper media, containers and preservatives to collect the samples.
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Dr. C .N. Reddy, M.S., Ph.D., Cffl, ASP, Director.
Professional Qualification: March 86 - Present, Responsible for day to day operation of the

laboratory, providing the fac i l i t i e s for all the laboratories under the Chemtex and
in-charge of conf ident ial i ty, security and integrity of the laboratories and as well as
the analytical data.
November 80 - March 86: Supervisor, Kemron Laboratory.

. Certi f ied Industrial Hygienist 1993.
Associate S a f e t y Professional 1993.

Education: Post Doctoral Fellow: May 78 - November 80, Louisiana S t a t e University, Baton
Rouge, LA.PhD.: 1978 - Soil Chemistry - Louisiana Sta t e University, Baton Rouge, LA.
M.S.: 1973 - Soil Science & Agricultural Chemistry, Indian Agricultural Research
Insti tute , New Delhi, India.

TAffiliations: American Chemical Society.
American Society Agronomy.
American Society of Soil Science.
American Industrial Hygiene Association.American Society of Safety Engineers.

Dr. Ramesh K. Cherivirala, M.S., Ph.D., QA/QC Coordinator.
Professional Qualifications: June 1995 - Present, Responsible for the day to day QA/QC operations

" of the laboratory and data validation, reduction and reporting of the analytical results.
Training of the personnel in organic division of the laboratory.
April 1992 - June 95, Responsible for the analysis of Organic pol lutants in d i f f e r e n t
matrices, such as Soil , Water, Waste Water, Sludge and Industrial Hygiene Sample s
by GC, H P L C , 1C and IR spectrophotometer at C H E M T E X .

Education: Ph.D 1991, Organic Chemistry, "Synthesis, Reactivity and Spectral studies of
isoxazole derivatives" Osmania University, India.
M.S. 1986, Organic Chemistry, Kakatiya University, India,

Affiliations: American Chemical Society.
Gul f Coast Deep South Section of American Industrial Hygiene Association.

Mr. Prasad K Lavu, M.S., Biolog i s t /Micro s cop i s t
Professional Qualifications: October 1991 - Present, Responsible for the analysis of various Classic

Wet Chemical parameters, microbiological analysis, asbestos analysis and f iber
counting.



Education: Doctoral Student , 1989-91, University of Southwestern Louisiana, Louisiana.
MS. 1987, Biology, SJC University, India.
B.S. 1984, Physical and Chemical Sciences, S.K. University, India.

Dr. V.N.R.Mukku, M.S., Ph.D., Chemist
Professional Qualifications: Jan 1992-Present: Responsible for the analysis of Semi-Volatile

analysis using GC/MS and responsible for the analyses of Pesticides, Herbicides
and PCB's using GC/ECD.

Education: 1979, MS.: Physics, University of Roorkee, India.
1983, Ph.D: Atmospheric Studie s , Kashmir University, Srinagar, India.

Dr. Sriramoj i Manohar, M.S., Ph.D., Chemist
Professional Qualifications: January 1994 - Present, Responsible for the analysis of metals by AA

(Flame and Furnace) and ICP.
Education: Post-doctoral Fellow: 1992 - January 94, University of Oklahoma, Norman,

Oklahoma.
PhJX: 1990, Physical Chemistry, Osmania University, India.
MS.: 1985, Physical Chemistry, Osmania University India.

^Affiliations: American Chemical Society.
Dr. Mulam, M.S., Ph.D., Organic Chemist
Professional Qualifications: June 1994 - Present, Organic Chemist, Responsible for the analysis

of Vola t i l e organics present in multimedia samples by GC/MS.
February 1992 - May 1994, Research Associate at Tini Pharma Ltd, India.

Education: PhD. Sri Venkateswara University, India 1992. "Synthesis, Spectral and Biological
Studie s of some Organophosphorus Heterocyclic Compounds."

Dr. S.R. Kor, M.S., Ph.D., Supervisor, Baton Rouge Faci l i ty .
Professional Qualifications: Jan 1994 - Present, Responsible for the day to day operations

of the laboratory.
November 1993 - Jan 94: Responsible for the analysis of metals by using AA (Flame
and Furnace) and ICP at C H E M T E X .
November 1990 - December 1992, Chief Environmental Chemist, Environmental
Control Division, Ministry of Health, Govt of Jamaica, Govt of Jamaica, West Indies.



Education: Project Assistant: August 1989 - October 1990, S.V. University, India.
PhJX: December 1990, Analytical Chemistry, S.V. University, India.
MS.: August 1986, Environmental Chemistry, S.V. University, India.

Affiliations: G u l f Coast Deep South Section and Coastal bend of American Industrial Hygiene
Association.

Dr. S.R. Gosala, MS. Ph.D., Supervisor, Corpus Christ! F a c i l i t y .
Professional Qualifications: June 95 - present: Responsible for the day to day operations of the

laboratory.
1993 - May 95: Research Fel l ow, Japanese Govt Monbusho F e l l o w s h i p ,
photocatalysts. Purification of drinking water using semiconductor materials on
presence of sun light
1991 - 1993, Research Associate, JIT, Bombay Photoelectro Chemistry.

Education: PhJD.: 1987 - 1991, Analytical Chemistry, S.V. University, Tirupat i , India.
Vishnu Battula, MS. Chemist
Professional Qualifications: March 1995 - Present, Responsible for classical Wet Chemical

parameters. Also responsible for Asbestos Analysis, Fiber Counting, and Bulk Analysis
1991 - 1992, B.R. Engineering Works. Responsible for monitoring ground water

„ resources; excavation of canals and other irrigation resources.
Education: M.S. Environmental Science and Engineering, University of New Haven, NewHaven, CT, 1994.
Dr. H.R. Gol la , MS. PhJX, Organic Chemist
Professional Qualifications: May 1995-Present: Working with 1C and Gas chromotographs for

multimedia environmental and industrial hygiene samples.
June 1986 - May 1995: Worked on development of a process in synthesis of
antiemetic drugs used during chromotoghraphy to treat cancer patients as young
scientists f e l l o w in school of Chemistry. Used d i f f e r e n t spectral and separation
techniques like NMR, MASS, Chromatography and H P L C .

Education: 1983, M.S.: S.K. University Anantapur, India.
1986, PhD.: S.K. University Anantapur, India.



Dr. R.P. K a n k a t i , M.S., Ph.D., Organic Chemist.
Professional Qualifications: May 1995-Present: Responsible for the analysis of purgeable aromatic

hydrocarbons using Gas Chromatography and Semi-Volat i l e analysis using
G C / M S .
1993 - 1995, As a post-doctorine research scientist at "Insti tute of Chemistry"
National Autonomous University of Mexico, Mexico, D.F.
1992 - 1993, Research Associate at Dept of Chemistry Osmania University,
Hyderabad, India.

Education: 1984, M.S.: Organic Chemistry.
1992, PLD: Organic Chemistry. "Synthesis and Physiological Activi ty of 3-Heteryl
and 3,4 annelated AZA heterocycles derived from 3-amino Coumarins".

Affiliations: American Chemical Society.

Dr. M.R. Polala, MS., Ph.D., Biologbt/Microscopis t
Professional Qualifications: Jan 1996 - Present Responsible for the analysis of asbestos and fiber

counting and microbiological analysis.
May 1995 - 96: Post-doctoral f e l l ow, SJCUniver s i ty , India, Worked on acutetoxiciciry tests tike !£»> safe level concentrations of pesticides, metals are evaluated
with reference to aquatic organisms. The toxic impact of pol lutants on biochemicaland physiological changes in animals are noticed.

Education: 1983, M.S., SJC University, India.
1986, MJ>hil , S JC. University, India.
1991, PhJX, Environmental Biology, SJC University, India,





Synopsis of QA/QC Manual
C H E M T E X does have a QA/QC manual by name Quality assurance (QA) Program
Plan to govern all aspects of laboratory operation. Thi s manual provides the basis for
the establishment and maintenance of the QA program. It is subjected to review at a
regular interval. It contains all the information regarding laboratory operation, quality
assurance and quality control programs and many more under d i f f e r e n t headlines. Out
lines of the QA/QC manual are given here.

a) Introduction: Introductory part of this manual t e l l s about the purpose of
liaving a manual of its kind for the laboratory and explains br i e f ly about the contexts

o f i t .
b) QA Objectives: It writes about CHEMTEX'S commitment as to "generate

precise, accurate and reliable analytical data with in the context of cost and turnaround
time" that addresses the clients concern in the areas of accountability, documentation,
conf ident ia l i ty an(T^
regulatory agencies for all the analyses performed. It de f ine s the Quality Assurance as,
maintaining the protocols of the regulatory agencies for all the operations from sample
receipt, through analysis, to data reduction and reporting. The quality of the data is
assured by the evaluation, documentation, precision, accuracy and completeness of the
analysis. It also t e l l s how the data passed on and monitored for the accuracy and
precision from the analyst, through QA/QC Coordinator, to the Director of the
laboratory and there by f i n a l l y to the clients.

c) Quality Assurance Operations: It narrates me use of laboratory materials,
;:;Qr§arn^atif?n ;̂ P^

CriEMTE^ A^^



& storage, Quality Control of the analysis and Data handling under the proper
subheadlines as below.

i. Laboratory materials: Start s with deionized water, which is used for dilutions
and ration of reagent solutions etc, is obtained using commercially manufactured ion
exchange resin column. Conductivity of DI water is also monitored every day. All the
reagents used for the analysis are AR grade or commercially available high purity
solvents. All standards are obtained as per the methods from the manufacturers or
from EPA and are used only in a sp e c i f i ed shelf time.

ii, Quality Control of Analysis: Quality control checks are routinely performed
during sample analysis, which include method blanks, dupl i cate analysis, matrix spikes
and matrix spike duplicates . On the basis of the protocols of the regulatory agencies
and type of analysis, frequencies of these analyses are described in its manual. In
addition to the above said analyses, Quality is regularly controlled by analyzing check
standards and performance evaluation studies like EPA's WP & WS, NIOSH*s PAT,
Clients DMR S t u d y and Clients Check samples.

iii Instrument Calibrations: QA/QC Manual describes how o f t en the instruments
are calibrated, and how the instruments are maintained, which is an important necessity
to fulfill its commitment. The requirements for the calibration and quality control
criteria for each and every individual instrument are given under the respective names

-ef the instruments.
iv. Internal Quality Control Checks: Method blanks, matrix spikes (MS), and its

duplicate s (MSD), surrogates, duplicate analyses, initial calibration verification (ICV),
continuing calibration verification ( C C V ) , continuing calibration blank (CCB) and
laboratory control check standards are de f ined under this category. Frequency and
quality control criteria for such ar^lys^es are a l sp described.

v. System Performance Audits: Internal audits are conducted at C H E M T E X
once in three months by the Internal Audit Committee (IAQ» which consists of the
Director, Supervisor and QA/QC coordinator of the laboratory. LAC will review the
f o l l o w i n g items.

* Organization

* Calibration and maintenance of instrtutierits



* Analyt i ca l and Quality control procedures
* Review of corrective actions taken
* Data handling

* Documentation of standards preparation, analysis, calibration and surrogate
and spike recoveries
* C o n f i d e n t i a l i t y of the analytical data

C H E M T E X invites external audits by d i f f e r e n t clients, state and federal regulatory such
as TWA and EPA. C H E M T E X partic ipates in intra and inter laboratory performance
tests on a regular basis. C H E M T E X succe s s fu l ly part i c ipate s in EPA, WP and WS
studies and NIOSHs PAT programs in addition to the clients check samples and DMR
study. Results of such analyses and the accreditations and certifications of NVLAP and
AIHA are enclosed at the end of mis SOQ.

JThe data generated out of all such audits, performance evaluation tests and corrective
actions taken during the day to day operation of the laboratory by the QA/QC
coordinator are reviewed by the LAC. IAC will take the corrective actions as
necessary. IAC will also discuss with personnel individually and encourages
accordingly.

vi. Confidentiality: All the analytical data will be stored in a storage room under
the supervision of the laboratory director. The data generated at C H E M T E X is s tr i c t ly
conf ident ial and cannot be altered by any person without authorization. C H E M T E X
does have a legal contract with its employees in protecting its integrity, security and
confidentiality. C H E M T E X ensures the conf ident ial i ty of all the information pertaining
to the clients, their samples and analytical data.
Handling, generation, reduction, validation, reporting and completeness of the data is
also discussed in it ' s QA/QC manual.
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P e r f o r m a n c e E v a l u a t i o n ReportU S E P A W a t e r P o l l u t i o n S t u d y W P 0 3 6
P a r t i c i p a n t I D : T X 0 0 9 4 6 T y p e : O T H E R

R e p o r t : P E 0 0 5P a g e : 1D a t e : 0 7 N O V 9 6
R e q u e s t i n g O f f i c e : R 0 6

S a m p l eN u m b e r Repor t edV a l u e T r u eV a l u e * A c c e p t a n c eL i m i t s W a r n i n gL i m i t s P e r f o r m a n c eE v a l u a t i o n

T R A C E M E T A L S I N M I C R O G R A M S / L I T E R
0 0 1 - A L U M I N U M

01
0 0 3 - B E R Y L L I U M

01
0 0 4 - C A D M I U M

01
0 0 5 - C O B A L T

01
0 0 6 - C H R O M I U M

01
0 0 7 - C O P P E R

01
0 0 8 - I R O N

01
0 1 0 - M A N G A N E S E

01
0 1 1 - N I C K E L

01
0 1 2 - L E A D

01
0 1 3 - S E L E N I U M

01
0 1 4 ^ V A N A D I U M

01
0 1 5 - Z I N C

01
0 1 6 - A N T I M O N Y

02
0 1 7 - S I L V E R 02
0 1 8 - T H A L L I U M

02
0 7 4 - M O L Y B D E N U M

02
0 7 5 - S T R O N T I U M

02
0 7 6 - T I T A N I U M 02

M I N E R A L S I N
0 1 9 - P H - U N I T S

02
0 2 0 - S P E C . C O N D .

01

3503
50.1
126
443
241
574
810
751
1858
352
287
7052
1179
861
551
785
456
259
172

3609
51.1
131
433
250
552
790
750
1812
375
310
6 6 6 2
1203
891
573
787
473
243
171

M I L L I G R A M S / L I T E R
8.42

( U M H O S / C M
2 7 2 . 0

8.73
A T 2 5 C )

269

3130-
39.9-
113-
386-
218-
515-
715-
686-
1660-
332-
244-
5980-
1100-

4040
6 2 . 9
148
497
289
618
934
812
2030
429
360
7620
1370

590- 1070
448-
630-
403-
206-
142-

( E X C E P T
8.54-
251-

659
908
536
277
181

3250-
42.8-
117-
400-
227-
528-
742-
702-
1710-
344-
258-
6180-
1140-

3 9 2 0
60

144
483
280
605
906
797
1990
417
345
7410
1340

650- 1010
474-
665-
420-
215-
147-

633
873
519
268
176

A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .

. * -
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .

A S N O T E D )
9.01
293

8 . 6 - 8
256-

.95
288

N o t A c c e p t .
A c c e p t .



P e r f o r m a n c e E v a l u a t i o n ReportU S E P A W a t e r P o l l u t i o n S t u d y W P 0 3 6
P a r t i c i p a n t I D : T X 0 0 9 4 6 T y p e : O T H E R

R e p o r t : P E O O LP a g e : 2_D a t e : 0 7 N O V 9 "
R e q u e s t i n g O f f i c e : R 0 6

S a m p l e Reported T r u eN u m b e r V a l u e V a l u e *
0 2 1 - T D S AT 180 C

01 155.0 148
0 2 2 - T O T A L H A R D N E S S ( A S C A C 0 3 )

01 51.0 47.4
0 2 3 - C A L C I U M

01 16.5 17.0
0 2 5 - S O D I U M

01 8.21 7.46
0 2 7 - T O T A L A L K A L I N I T Y ( A S C A C O 3 )

01 14.7 13.0
0 2 8 - C H L O R I D E

01 3 6 . 9 34.8
02 9 - F L U O R IDE

01 0.179 0.210
0 3 0 - S U L F A T E

01 34.5 44.0
N U T R I E N T S I N M I L L I G R A M S / L I T E R

0 3 1 - A M M O N I A - N I T R O G E N
01 10.58 10.0

0 3 2 - N I T R A T E - N I T R O G E N
01 2.10 2.10

0 3 3 - O R T H O P H O S P H A T E
_ 01 0.89 0.880

D E M A N D S I N M I L L I G R A M S / L I T E R
036-COD

01 20.2 20.8
0 3 7 - T O C

01 7.95 8.20
0 3 8 - 5 - D A Y BOD

01 13.0 13.0
1 0 2 - C A R B O N A C E O U S BOD

01 10.7 11.3
P C B ' S I N M I C R O G R A M S / L I T E R

0 4 0 - P C B - A R O C L O R 1 0 1 6 / 1 2 4 2
02 3.16 3.85

0 4 5 - P C B - A R O C L O R 1254
01 2.01 1.78

A c c e p t a n c eL i m i t s

104- 187
42.5- 53 .7
14.8- 19 .5
6.55- 9.17
9 .69- 16.8
30.8- 38.4
0.153- 0.27
36.4- 49.1

8.05- 12
1.73- 2.48
0.768- 1.02

10.7- 32.2
6.74- 10.5
6.89- 19.2
5.33- 17.3

1.48- 4.82
0.627- 2 . 5 9

P C B ' S I N O I L I N M I L L I G R A M S / K I L O G R A M
0 9 9 - P C B I N O I L - 1 0 1 6 / 1 2 4 2

02 18.13 17.9 1.13- 28.8100-PCB I N O I L - 1254
01 14.00 15.9 0.227- 28.6

W a r n i n gL i m i t s

114- 177
43.9- 5 2 . 3
15.4- 18.9
6.88- 8.85
10.6- 15 .9
31.8- 37.4
0 .168-0 .255
37.9- 47.5

8.52- 11.5
1.82- 2 . 3 9
0.798-0.988

13.5- 29 .5
7.23- 10.1
8.44- 17.7
6.93- 15.7

1.9- 4.4
0.875- 2 .35

4.68- 2 5 . 3
3.9- 24.9

P e r f o r m a n c eE v a l u a t i o n
— • "-

A c c e p t .
A c c e p t . ~~"
A c c e p t .
A c c e p t .
A c c e p t . _
A c c e p t .
A c c e p t .
N o t A c c e p t .

A c c e p t .
A c c e p t .
A c c e p t . —

A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t . —

A c c e p t . ~
A c c e p t .

A c c e p t . _
A c c e p t .



P e r f o r m a n c e E v a l u a t i o n ReportU S E P A W a t e r P o l l u t i o n S t u d y W P 0 3 6
P a r t i c i p a n t I D : T X 0 0 9 4 6 T y p e : O T H E R

R e p o r t : P E 0 0 5P a g e : 3D a t e : 0 7 N O V 9 6
R e q u e s t i n g O f f i c e : R 0 6

S a m p l e Repor t ed T r u e A c c e p t a n c e W a r n i n gN u m b e r V a l u e V a l u e * L i m i t s L i m i t s P e r f o r m a n c eE v a l u a t i o n

P E S T I C I D E S I N M I C R O G R A M S / L I T E R
0 4 7 - A L D R I N

01
0 4 8 - D I E L D R I N

01
049-DDD
050-DDE
0 5 1 - D D T

01
01
01

0 5 2 - H E P T A C H L O R
01

0 5 3 - C H L O R D A N E
03

0 . 2 6 9 0.313
1 . 2 7 0 1.24
2 . 5 6 0 2.35
1.176 1.18
1 . 6 5 0 2.05
0.346 0.386
02.50 2.34

0 7 8 - H E P T A C H L O R E P O X I D E
01 0.187 0.222

0 . 0 8 5 6 - 0 . 4 2 5
0 .675- 1.68
1.27- 3 .29
0.605- 1.55
1.07- 2 . 6 8
0.119-0.525
1.14- 3.33
0.118-0.285

V O L A T I L E H A L O C A R B O N S I N M I C R O G R A M S / L I T E R
054-1,2 D I C H L O R O E T H A N E

01 11.8 10.5
0 5 5 - C H L O R O F O R M

01 11.5 11.1
056^1,1,1 T R I C H L O R O E T H A N E

01 11.9 11.7
0 5 7 - T R I C H L O R O E T H E N E

01 14.2 14.7
0 5 8 - C A R B O N T E T R A C H L O R I D E

01 13.4 13.3
0 5 9 - T E T R A C H L O R O E T H E N E

01 14.8 14.5
0 6 0 - B R O M O D I C H L O R O M E T H A N E

01 12.7 12.0
0 6 1 - D I B R O M O C H L O R O M E T H A N E

01 12.8 11.7
062-BROMOFORM

01 18.7 16.3
0 6 3 - M E T H Y L E N E C H L O R I D E

01 13.6 16.4
0 6 4 - C H L O R O B E N Z E N E01 13.9 13.6

8.14- 15.8
8.85- 14.6
8.67- 15.8
10- 19.5
8.7- 20.4
9.56- 19.2
8.48- 15.6
9.22- 15.9
11.9- 22 .8
12.6- 24.4
10.9- 17.6

0.129-0 .382
0.803- 1.55
1.52- 3.03
0.725- 1.43
1.27- 2.48
0.171-0.473
I . 4 2 - 3.06
0.139-0 .264

9.1- 14.9
9.57- 13.9
9.56- 14.9
I I . 2 - 18.3
10.2- 18.9
10.8- 18
9.37- 14.7
10- 15
13.3- 21.5
14.1- 22 .9
11.8- 16.8

V O L A T I L E A R O M A T I C S I N M I C R O G R A M S / L I T E R
0 6 5 - B E N Z E N E 01 17.5 18.6 14.1- 24.3 15.4- 23

A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .

A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
C k . f o r Err,
A c c e p t .

A c c e p t .



P e r f o r m a n c e E v a l u a t i o n ReportU S E P A W a t e r P o l l u t i o n S t u d y W P 0 3 6
P a r t i c i p a n t I D : T X 0 0 9 4 6 T y p e : O T H E R

R e p o r t : P E O ( _ jPage: 4Date: 0 7 N O V f >
R e q u e s t i n g O f f i c e : R06 ~~

S a m p l eN u m b e r R e p o r t e dV a l u e T r u eV a l u e * A c c e p t a n c eL i m i t s W a r n i n gL i m i t s P e r f o r m a n c eE v a l u a t i o n —
0 6 6 - E T H Y L B E N Z E N E01 17.3 19.8 13 .8- 25.4 15 .3- 23. 9 A c c e p t .
0 6 7 - T O L U E N E ~~
094-1,
095-1,
096-1,

01 16.6 17.0 12 .4- 22 13 .6- 20. 8 A c c e p t .
2 - D I C H L O R O B E N Z E N E

01 8.97 9.19 6. 42- 12.4 7. 17- 11. 7 A c c e p t . —
4 - D I C H L O R O B E N Z E N E

01 8.80 7.60 5. 23- 10.2 5. 87- 9. 6 A c c e p t .
3 - D I C H L O R O B E N Z E N E _

01 7.34 8.40 5. 73- 10.9 6. 38- 10. 3 A c c e p t .

0.645- 1.18
M I S C E L L A N E O U S P A R A M E T E R S

0 7 1 - T O T A L C Y A N I D E ( I N M G / L )
01 1.03 0.921

0 7 2 - N O N - F I L T E R A B L E R E S I D U E ( I N M G / L )
01 29 .8 30.0 20.1- 31.4

0 7 3 - O I L A N D G R E A S E ( I N M G / L )
01 16.6 19.5 11.9- 23.9

0 9 7 - T O T A L P H E N O L I C S ( I N M G / L )
01 0.23 0.483 0 .27-0.697

0.712- 1.11
21.5- 30
13.4- 22.4
0 . 3 2 5 - 0 . 6 4 2

A c c e p t .
A c c e p t .
A c c e p t .
N o t A c c e p t ,

********** END OF DATA FOR T X 0 0 9 4 6 **********
N O T E : F O R L I M I T S A N D T R U E V A L U E S , A S S U M E T H R E E S I G N I F I C A N T D I G I T S .********** END OF REPORT FOR T X 0 0 9 4 6 **********

* Based on grav ime tr i c c a l c u l a t i o n s , or a r e f e r e n c e va lue when neces sary.
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Performance Eva lua t i on ReportU S E P A W a t e r P o l l u t i o n S t u d y W P 0 3 5

P a r t i c i p a n t I D : T X 0 0 0 8 9 T y p e : O T H E R

P a g e : 1Date: 1 6 A P R 9 6
Request ing O f f i c e : R06

—

rr
r*

• —
„ _

-
—

,̂ _

—

j —

"""

—

S a m p l eNumber

T R A C E M E T A L S
0 0 1 - A L U M I N U M

01
02

0 0 2 - A R S E N I C
01
02

0 0 3 - B E R Y L L I U M
01
02

0 0 4 - C A D M I U M
01
02

005-COBALT
01
02

0 0 6 - C H R O M I U M
01
02

007-COPPER
01
02

008-IRON
^ 0102

0 1 0 - M A N G A N E S E
01
02

0 1 1 - N I C K E L
01
02

012-LEAD
0102

0 1 3 - S E L E N I U M
01
02

0 1 5 - Z I N C
01
02

0 1 6 - A N T I M O N Y 03
04

0 1 7 - S I L V E R
03
04

ReportedV a l u e TrueValue* A c c e p t a n c eL i m i t s W a r n i n gL i m i t s P e r f o r m a n c eEvalua t i on

I N M I C R O G R A M S / L I T E R
3231440
196507
184540
52.6407
26.5628
18.5900
91.0380
35.5440
390860
519640
317411
474868
74.01700
381
595
172326

3211500
193
571
190541
52.6401
28.1624
17.0880
86.7370
30.4464
401881
496611
297399
522978
71.91800
370570
180340

261- 3821270- 1700
167- 231492- 676
165- 209480- 597
44.5- 60.7345- 454
22.9- 32.6557- 686
13- 20.5767- 985
75.5- 96.9334- 409
18.8- 42.6441- 519
369- 441833- 968
453- 560557- 698
259- 334356- 446
402- 615754- 1150
62.7- 84.91610- 2030
240- 450369- 692
153- 207298- 391

276- 3671330- 1640
175- 223515- 653
170- 204495- 583
46.5- 58.7359- 440
24.1- 31.4574- 670
13.9- 19.5
794- 958
78.2- 94.2344- 399
21.8- 39.6451- 509
378- 432
850- 951
466- 547574- 680
269- 325367- 435
429- 588804- 1100
65.5- 82.21660- 1980
266- 423410- 651
160- 200
310- 380

A c c e p t .A c c e p t .
A c c e p t .Ck. for Err.
A c c e p t .A c c e p t .
Accep t .A c c e p t .
Accept .Accep t .
A c c e p t .Accept .
Accept .A c c e p t .
Accep t .N o t A c c e p t .•i* Accep t .A c c e p t .
Accept .Accep t .
Accept .Accept .
Accep t .A c c e p t .
Accept .Accep t .
Accep t .A c c e p t .
Accept .Accept .



Performance Evalua t i on ReportU S E P A W a t e r P o l l u t i o n S t u d y W P 0 3 5 Page: 2Date: 1 6 A P R 9 6
P a r t i c i p a n t I D : T X 0 0 0 8 9 T y p e : O T H E R Reques t ing O f f i c e : R06

S a m p l e Reported T r u eNumber V a l u e Value*
0 1 8 - T H A L L I U M 03 94.0 83.3

04 385 365
M I N E R A L S I N M I L L I G R A M S / L I T E R

0 1 9 - P H - U N I T S
03 4.31 4.30
04 5 .52 5.50

0 2 0 - S P E C . C O N D . ( U M H O S / C M A T 2 5 C )
01 860 91602 560 586

0 2 1 - T D S AT 180 C
01 1167 553
02 329 311

0 2 2 - T O T A L H A R D N E S S ( A S C A C 0 3 )
01 330.0 33002 98.0 101

0 2 3 - C A L C I U M
01 106 10402 6 .65 6.39

0 2 5 - S O D I U M 01 15.1 14.2( 02 55.7 54.3
0 2 7 - T O T A L A L K A L I N I T Y ( A S C A C 0 3 )

01 39.0 20.0- 02 132.0 72.0
0 2 8 - C H L O R I D E

01 246.5 241
02 74.5 72.7

0 2 9 - F L U O R I D E
01 3.22 3.5002 1.31 1.35

0 3 0 - S U L F A T E
01 18.0 18.002 88.0 86.4

N U T R I E N T S I N M I L L I G R A M S / L I T E R
0 3 1 - A M M O N I A - N I T R O G E N

01 27.5 19.002 2.4 1.40
0 3 2 - N I T R A T E - N I T R O G E N

01 8.19 8.31
02 0.383 0.390

033 - O R T H O P H O S P H A T E
01 0.068 .056002 2.70 2.80

A c c e p t a n c e W a r n i n gL i m i t s L i m i t s

63.4- 99.1301- 425
( E X C E P T A S

4.22- 4.4
5.46- 5 .62
830- 983536- 627
326- 762226- 398
302- 35890.8- 110
92.8- 1205.53- 7.54
13.1- 16.249.3- 58.9
17.4- 25.164.8- 78.6
224- 25965.1- 79.8
3.09- 3.81.16- 1.53
13.8- 22.172- 97

15- 22.3
1.15- 2.08
6.76- 9 .690.28-0.495

67.9- 94.6317- 410
N O T E D )

4.25- 4.38
5.48- 5.6
849- 964547- 616
380- 708248- 377
309- 35193.2- 108
96.2- 1165.79- 7 .29
13.5- 15.850.5- 57.7
18.3- 24.166.5- 76.9
228- 25467- 77.9
3.18- 3.711.21- 1.48
14.8- 21.175.1- 93.9

15.9- 21.51.26- 1.97
7.11- 9.340.305-0.469

0.0333-0.076 0.0384-0.0712.43- 3.19 2.52- 3.1

P e r f o r m a n c eEvalua t i on

Accept .Accep t .

A c c e p t .Accept .
Accep t .Accept .
N o t A c c e p t .Accept .
A c c e p t .Accep t .
Accept .Accep t .
Accept .Accept .
N o t A c c e p t .N o t A c c e p t .
Accep t .Accept .
Accept .Accept .
A c c e p t .A c c e p t .

N o t A c c e p t .N o t A c c e p t .
Accep t .Accep t .
Accep t .Accep t .



P e r f o r m a n c e Evalua t i on ReportU S E P A W a t e r P o l l u t i o n S t u d y W P 0 3 5 Page: 3Date: 1 6 A P R 9 6
P a r t i c i p a n t I D : T X 0 0 0 8 9 T y p e : O T H E R Reque s t ing O f f i c e : R 0 6

S a m p l e Reported T r u e A c c e p t a n c eNumber V a l u e V a l u e * L i m i t s

D E M A N D S I N M I L L I G R A M S / L I T E R
_ 036-COD 01 180.0 236 189- 25902 88.0 101 71.2- 120

037-TOC 01 72.0 93.1 78.5- 10802 35.0 40.1 31.6- 47.4
038-5-DAY BOD- 01 114.0 141 64.1- 218

02 55.0 62.5 29.5- 95.5
1 0 2 - C A R B O N A C E O U S BOD„ 01 100.0 117 34.3- 19902 48.0 51.6 20- 83.2

P C B ' S I N M I C R O G R A M S / L I T E R
"~ 04 2 -PCB-AROCLOR 1232

01 02.27 2.76 0.709- 4.3
044-PCB-AROCLOR 1248- 02 03.39 4.26 1.77- 6.04

P C B ' S I N O I L I N M I L L I G R A M S / K I L O G R A M
£ 099-PCB IN O I L - 1016/124201 044.9 42.3 6.88- 58.9

101-PCB IN O I L - 126002 023.6 12.7 3.17- 20.4
P E S T I C I D E S I N M I C R O G R A M S / L I T E R

0 4 7 - A L D R I N- 01 02.92 3.11 0.522- 5.23
02 0.115 0.243 0.065-0.322

0 4 8 - D I E L D R I N 01 03.96 4.51 2.62- 6.2202 0.950 1.62 0.858- 2.19
049-DDD 01 05.79 5.67 3.14- 9.33- 02 01.45 1.94 1.21- 2.64
050-DDE 01 03.71 3.76 2.14- 5.1- 02 01.27 1.42 0.72- 1.85051-DDT 01 08.62 6.46 3.79- 9.2802 02.50 1.76 0.865- 2.33
0 5 2 - H E P T A C H L O R01 02.39 2.85 0.694- 4.14

02 0.149 0.278 0.0899-0.374
- 0 5 3 - C H L O R D A N E03 012.4 12.3 4.69- 17.204 01.25 1.36 0.695- 1.81

W a r n i n gL i m i t s

198- 25077.3- 114
82.4- 10533.6- 45.3
83.3- 199
37.7- 87.3
55.6- 17828.2- 75

1.17- 3.84
2.3- 5.5

13.5- 52.3
5.37- 18.2

1.12- 4.64
0.0977-0.289
3.08- 5.761.03- 2.02
3.92- 8.551.39- 2.46
2.51- 4.730.863- 1.71
4.48- 8.591.05- 2.14
1.13- 3.710.126-0.338
6.27- 15.60.835- 1.67

P e r f o r m a n c eEvalua t i on

N o t A c c e p t .A c c e p t .
N o t A c c e p t .A c c e p t .
A c c e p t .Accep t .
A c c e p t .Accep t .

A c c e p t .
Accept .

Accept .
N o t A c c e p t .

Accep t .A c c e p t .
Accept .Ck. for Err.
Accep t .Accept .
A c c e p t .Accep t .
Ck. for Err.N o t A c c e p t .
Accep t .Accep t .
Accep t .Accept .
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P a r t i c i p a n t I D : T X 0 0 0 8 9 T y p e : O T H E R Reques t ing O f f i c e : R06

S a m p l e ReportedNumber V a l u e
0 7 8 - H E P T A C H L O R E P O X I D E

01 01.71
02 0.144

V O L A T I L E H A L O C A R B O N S
054-1,2 D I C H L O R O E T H A N E

01 61.4
02 12.8

0 5 5 - C H L O R O F O R M
01 70.9
02 14.9

056-1 , 1 , I TRICHLOROETHANE
01 69.702 16.5

0 5 7 - T R I C H L O R O E T H E N E
01 76.2
02 15.6

0 5 8 - C A R B O N T E T R A C H L O R I D E
01 32.7
02 9.7

0 5 9 - T E T R A C H L O R O E T H E N E
01 77.6
02 10.5

060 -BROMOD I CHLOROMETHANE
01 57.7— 02 14.7

0 6 1 -D I B R O M O C H L O R O M E T H A N E
01 50.1
02 14.2

062-BROMOFORM
01 76.202 12.8

0 6 3 - M E T H Y L E N E C H L O R I D E
01 49.4
02 10.9

0 6 4 - C H L O R O B E N Z E N E
01 72.6
02 18.1

V O L A T I L E A R O M A T I C S I N
0 6 5 - B E N Z E N E 01 058.7

02 010.1
0 6 6 - E T H Y L B E N Z E N E01 052.4

02 012.0
0 6 7 - T O L U E N E 01 042.402 008.1

TrueValue*

2.200.284

A c c e p t a n c eL i m i t s

1.13- 2.530.153- 0.37

W a r n i n gL i m i t s

1.31- 2.350.18-0.342

P e r f o r m a n c eE v a l u a t i o n

A c c e p t .N o t A c c e p t .
I N M I C R O G R A M S / L I T E R

56.3
12.2
64.8
14.2
63.716.2
72.3
16.1
29.09.36
73.610.4
55.614.6
48.514.6
68.012.6
46.710.3
68.117.7

39- 79.4
8.5- 17.5
47.6- 83.211- 18.4
41- 85.710.4- 22.2
45.7- 9310.7- 20.6
16.5- 45
5.61- 13.7
46.5- 96.36.04- 14.5
37- 73.110.2- 18.4
33.1- 63.49.59- 18.9
50.4- 95.38.42- 17.3
30.3- 64.16.63- 14.7
46.5- 8911.7- 24.2

44.1- 74.49.63- 16.4
52.1- 78.711.9- 17.4
46.6- 80.111.9- 20.7
51.6- 87.1
11.9- 19.4
20- 41.4
6.62- 12.7
52.7- 90.17.1- 13.4
41.6- 68.611.2- 17.3
37- 59.610.7- 17.7
56- 89.79.53- 16.2
34.6- 5 9 . 97.65- 13.7
51.8- 83.713.2- 22.6

Accep t .Accep t .
A c c e p t .A c c e p t .
Accept .Accept .
Accept .Accep t .
A c c e p t .Accep t .
Accep t .Accep t .
Accep t .Accept .
Accept .Accep t .
Accep t .Accept .
Accep t .Accep t .
Accep t .A c c e p t .

M I C R O G R A M S / L I T E R
55.9
9.30
56.4
10.4
44.77.60

40.7- 6 9 . 96.56- 12.3
38.7- 73.37.18- 13.6
30.9- 57.65.29- 9.97

44.4- 66.27.28- 11.6
43- 697.99- 12.8
34.3- 54.25.88- 9.38

Accep t .Accep t .
Accept .Accep t .
Accept .A c c e p t .
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P a r t i c i p a n t I D : T X 0 0 0 8 9 T y p e : O T H E R Reques t ing O f f i c e : R06

S a m p l e Reported T r u e A c c e p t a n c eNumber V a l u e Value* L i m i t s
094-1, 2 - D I C H L O R O B E N Z E N E01 050.5 52.0 40.7- 66.502 011.9 11.7 7.82- 16.6
0 9 5 - 1 , 4 - D I C H L O R O B E N Z E N E01 047.1 48.3 33.3- 62 .202 013.0 13.4 9.37- 17.6
0 9 6 - 1 , 3 - D I C H L O R O B E N Z E N E

01 042.8 42.7 34.4- 53.102 012.9 12.6 8.8- 16.6
M I S C E L L A N E O U S P A R A M E T E R S

0 7 1 - T O T A L C Y A N I D E ( I N M G / L )01 0.036 .0301 0.0138-0.046
02 0.420 0.410 0 .297-0 .522

0 7 2 - N O N - F I L T E R A B L E R E S I D U E ( I N M G / L )01 86.0 88.0 61.9- 98.1
02 53.5 56.0 42.7- 60.1

0 7 3 - O I L A N D G R E A S E ( I N M G / L )01 42.0 46.0 29.5- 54.102 15.0 18.9 12- 23.2
0 9 7 - T O T A L P H E N O L I C S ( I N M G / L )01 2.66 2.71 1.47- 3.9602 1.30 1.19 0.519- 1.87
********** END OF DATA FOR T X 0 0 0 8 9 **********
N O T E : — F O R L I M I T S A N D TRUE V A L U E S , A S S U M E T H R E E********** END OF REPORT FOR T X 0 0 0 8 9 **********

W a r n i n gL i m i t s

44- 63.2
8.92- 15.5
37- 58.510.4- 16.6
36.7- 50.7
9.79- 15.6

0.0179-0.0420.325-0.493
66.4- 93.644.9- 57.9
32.6- 5113.4- 21.8
1.78- 3.64
0.692- 1.7

S I G N I F I C A N T ' .

P e r f o r m a n c eE v a l u a t i o n

A c c e p t .A c c e p t .
A c c e p t .A c c e p t .
A c c e p t .A c c e p t .

A c c e p t .A c c e p t .
A c c e p t .A c c e p t .
A c c e p t .A c c e p t .
A c c e p t .A c c e p t .

D I G I T S .

* Based on gravimetric c a l c u l a t i o n s , or a r e f er ence value when necessary.
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P R O F I C I E N C Y A N A L Y T I C A L T E S T I N G ( P A T ) P R O G R A M
INDIVIDUAL LABORATORY REPORT FOR ROUND 124LAB ID-10696 FEBRUARY 23, 1996C H E H T E X E N V L A B I N C , P O R T A R T H U R , T X 77642

C O N T A M I N A N T ( A B V . )
C A D M I U M ( C A D )

C H R O M I U M ( C H R )

L E A D ( L E A )

S I L I C A ( S I L )

A S B E S T O S ( A S B )

1 , 2 - D I C H L O R O E T H A N E ( D C E )

T E T R A C H L O R O E T H V L E N E ( P C E )

T R I C H L O R O E T H Y L E N E ( T C E )

S A M P L E
U N I T N O .
( M G )( M G )
( M G )( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )( M G )
( M G )( M G )
( F / M M 2 )
( F / M M 2 )
( F / M M 2 )( F / M M 2 )
< M G )( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )

1
2
34
1234
1234
1234
1234
1
234
1234
1234

REPORTED
R E S U L T S

0.00520.00970.00770.0126
0.05280.10160.20620.1660
0.03560.02270.08780.0650
0.10020.14320.09000.1312

205.2000604.0000395.0000350.0000
0.63100.85200.16800.9582
0.24830.49400.37800.6700
0.52240.43500.86380.2133

R E F E R E N C EVALUES *
0.00480.00960.00780.0127
0.05020.09930.2296
0.1768
0.03320.02160.08990.0649
0.10430.14720.07530.0950

250.2597639.1432502.6067422.8961
0.62810.84830.1630
0.9664
0.23610.47330.3579
0.6602
0.52460.4288
0.88280.1945

A C C E P T A B L E R A N G E *L O W E R U P P E R
0.00410.00850.0070
0.0112
0.04270.08590.19220.1440
0.02890.01820.07950.0558
0.03870.05660.02400.0249

118.0301
382.5582263.7543208.8037

0.5657
0.73780.1387
0.8178
0.18790.3974
0.29120.5785
0.4605
0.37720.78040.1621

0.00550.01080.00860.0143
0.05770.11260.26710.2096
0.03750.02500.10040.0740
0.17000.23780.12650.1650

431.6020961.2151817.8038711.7602
0.69040.95880.18721.1151
0.28430.54920.4246
0.7418
0.58880.4804
0.98520.2268

z & LAB aSCORE P E R F O R M A N C E
1.830.15-0.39-0.26
1.030.53-1.88-0.99
1.680.97-0.610.03

-0.19-0.130.861.55
-0.90-0.37-1.24-0.91
0.140.100.62-0.17
0.760.820.90
0.36

-0.100.36-0.561.75

AA
AA
AAAA
AA
A
A
AA
AA
A
AA
A
AAA
A
AAA
A
AA
AA

J
J
J
J
J
J

* R e f e r e n c e v a l u e s are the mean of the r e f e r enc e l a b o r a t o r i e s based on o r i g i n a l s c a l e s except for asbestos.A s b e s t o s r e s u l t s are c a l c u l a t e d based on t r a n s f o r m e d d a t a . T h e r e f o r e , a sbe s to s p e r f o r m a n c e l i m i t s ar e no t
s y m m e t r i c a l t o th e r e f e r e n c e value s .# U p p e r l i m i t : r e f erence value •*• 3 s tandard d e v i a t i o n sLower l i m i t : r e f e r en c e va lu e - 3 s tandard d e v i a t i o n s& Z S c o r e = ( r e p o r t e d r e s u l t - r e f e r e n c e v a l u e ) / s t a n d a r d d e v i a t i o n3 A: A n a l y s i s a c c e p t a b l e -: R e s u l t s no t r epor t edH : R e s u l t s > upper l i m i t ( Z > 3 ) , n o t a c c e p t a b l e L : R e s u l t s < l o w e r l i m i t ( Z < - 3 ) , n o t a c c e p t a b l eN o t e : the a c c e p t a b l i t y o f r e p o r t e d r e s u l t s i s based on z-scores. T h i s i s why a r e p o r t e d r e s u l t may a p p e a ra c c e p t a b l e a c c o r d i n g to p e r f o r m a n c e l i m i t s , bu t be i d e n t i f i e d a s an o u t l i e r .



P R O F I C I E N C Y A N A L Y T I C A L T E S T I N G ( P A T ) P R O G R A M
LABORATORY YEAR-TO-DATE PERFORMANCE REPORT FOR ROUND 124LAB 10=10696 FEBRUARY 23, 1996

C H E M T E X E N V L A B I N C , P O R T A R T H U R , T X 77642

S A M P L E T Y P E
M E T A L S

R O U N D P E R F O R M A N C E 4 R O U N D S ( X ) 2 R O U N D S ( X )
121122123124

12/1212/121 2 / 1 212/12 48/48 100 24/24 100

R A T I N G n

P
S I L I C A

A S B E S T O S

O R G A N I C S

121122123124
121122123124
121122123124

4/44/44/44/4
4/44/44/4
4/4

12/1212/121 2 / 1 212/12

16/16 100

16/16 100

48/48 100

8/8

8/8

24/24

100

100

100

* The denominators represent the number of t o t a l s ampl e s analyzed .The numerators represent the number of a c c e p t a b l e r e su l t s .# P : P r o f i c i e n t N: N o n p r o f i c i e n t -: Not RatedPerformance r a t i n g s are based on accumulated r e s u l t s over f o u r roundsCone year). A lab ' s p er f ormance on each s a m p l e t y p e i s rated p r o f i c i e n t( P ) , i f : 1 ) t h r e e - f o u r t h s ( 7 5 X ) o r more o f t h e ac cumula t ed r e s u l t s overf o u r rounds are a c c e p t a b l e or 2) for the l a s t two rounds, al l s a m p l e s areana lyz ed and the r e s u l t s are 100 % a c c e p t a b l e . If a l a b o r a t o r y receivess a m p l e s for a contaminant and does not report the d a t a , no r a t i n g w i l l begiven f or that contaminant.



X

P R O F I C I E N C Y A N A L Y T I C A L T E S T I N G ( P A T ) P R O G R A M
I N D I V I D U A L L A B O R A T O R Y R E P O R T F O R R O U N D 1 2 5

LAB 10=10696 MAY 16, 1996
C H E M T E X E N V L A B I N C , P O R T A R T H U R , T X 77642

C O N T A M I N A N T ( A B V . )
C A D M I U M ( C A D )

L E A D ( L E A )

Z I N C ( Z I N )

S I L I C A ( S I L )

A S B E S T O S / F I B E R S ( A S B / M M F )

M E T H A N O L ( M O H )

S A M P L E R E P O R T E D
U N I T N O . R E S U L T S
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( F / M M 2 )
( F / M M 2 )
( F / M M 2 )( F / M M 2 )
( M G )( M G )
( M G )
( M G )

1
2
34
1
2
34
123
4
1
2
34
1234
1234

0.00880.01400.00620.0110
0.0616
0.02020.08180.0456
0.18120.07260.13420.0919
0.12000.08000.09500.0680

368.5000280.0000327.4000278.9000
1.08950.13100.46070.8919

R E F E R E N C E
V A L U E S *

0.00850.0141
0.00560.0114
0.0631
0.01950.0834
0.0482
0.17920.07220.13280.0953
0.1018
0.06760.10130.0566

391.0756190.9234247.4349227.4610
0.95400.13120.44500.7634

A C C E P T A B L E R A N G E *
L O W E R U P P E R
0.0075
0.01250.00490.0100
0.05620.01660.07450.0419
0.15550.06080.11540.0830
0.03920.02420.0398
0.0144

118.9833
55.693343.405062.5889
0.73430.10150.36720.6133

0.00950.01580.00640.0129
0.0700
0.02230.0924
0.0545
0.20280.08360.15020.1075
0.16450.11100.16270.0987

820.4396406.9180618.6104495.1653
1.17360.16100.52290.9135

Z & LAB a
S C O R E P E R F O R M A N C E

0.92
-0.26

2.11
-0.90
-0.630.76-0.55
-1.24

0.26
0.11
0.25

-0.82
0.87
0.85-0.310.81

-0.20
1.38
0.78
0.68
1.85

-0.020.602.57

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

* Ref er enc e values are the mean of the r e f e r enc e l a b o r a t o r i e s based on o r i g i n a l s ca l e s except for asbestos.A s b e s t o s r e s u l t s are c a l c u l a t e d based on t rans f ormed data . T h e r e f o r e , asbestos p e r f o rmanc e l i m i t s are nots y m m e t r i c a l to the r e f e r enc e value s .# U p p e r l i m i t : r e f e r e n c e value + 3 s tandard d e v i a t i o n sLower l i m i t : r e f e r e n c e value - 3 s tandard dev ia t i on s& Z Score = ( r e p o r t e d r e s u l t - r e f e r e n c e v a l u e ) / s t a n d a r d d e v i a t i o n3 A: A n a l y s i s a c c e p t a b l e -: R e s u l t s not reportedH: R e s u l t s > upper l i m i t (Z > 3), not a c c e p t a b l e L: R e s u l t s < lower l i m i t (Z < -3), not a c c e p t a b l eN o t e : the a c c e p t a b l i t y of reported r e s u l t s is based on z-scores. T h i s is why a reported re su l t may appeara c c e p t a b l e a c c o r d i n g to p e r f o r m a n c e l i m i t s , but be i d e n t i f i e d as an o u t l i e r .



S A M P L E T Y P E

P R O F I C I E N C Y A N A L Y T I C A L T E S T I N G ( P A T ) P R O G R A M
LABORATORY YEAR-TO-DATE PERFORMANCE REPORT FOR ROUND 125LAB 10=10696 MAY 16, 1996

C H E M T E X E N V L A B I N C , P O R T A R T H U R , T X 77642
R O U N D * A C C U M U L A T E D P E R F O R M A N C E P R O F I C I E N C Y

R O U N D P E R F O R M A N C E 4 R O U N D S ( X ) 2 R O U N D S ( X ) R A T I N G #
M E T A L S 1 2 2

123124125

1 2 / 1 21 2 / 1 21 2 / 1 212/12 48/48 100 24/24 100 P
S I L I C A

A S B E S T O S / F I B E R S

O R G A N I C S

122
123124125
122123124125
122123124125

4/44/44/44/4
4/44/44/44/4

12/1212/121 2 / 1 24/4

16/16 100

16/16 100

40/40 100

8/8 100

8/8 100

16/16 100

* The denominators represent the number of t o ta l sample s analyzed.The numerators represent the number of a c c e p t a b l e r e su l t s .# P : P r o f i c i e n t N: N o n p r o f i c i e n t -: Not RatedP e r f o r m a n c e r a t i n g s are based on accumulated r e s u l t s over f o u r rounds(one year). A lab ' s p e r f o r m a n c e on each s a m p l e type i s rated p r o f i c i e n t( P ) , i f : 1 ) t h r e e - f o u r t h s ( 7 5 X ) o r more o f t h e accumulated r e s u l t s overf o u r rounds are a c c e p t a b l e or 2) for the la s t two rounds, al l s a m p l e s areanalyzed and the r e s u l t s are 100 X ac c ep tab l e . If a l a b o r a t o r y receivess a m p l e s for a contaminant and does not report the d a t a , no r a t i n g w i l l begiven f o r t h a t c on taminant .



P R O F I C I E N C Y A N A L Y T I C A L T E S T I N G ( P A T ) P R O G R A M
I N D I V I D U A L L A B O R A T O R Y REPORT F O R R O U N D 1 2 6

LAB 10=10696 AUGUST 19, 1996
C H E H T E X E N V L A B I N C , P O R T A R T H U R , T X 77642

A C C E P T A B L E R A N G E *
C O N T A M I N A N T ( A B V . )
C A D M I U M ( C A D )

C H R O M I U M ( C H R )

L E A D ( L E A )

S I L I C A ( S I L )

A S B E S T O S / F I B E R S ( A S B / M M F )

B E N Z E N E ( B N Z )

0 - X Y L E N E ( O X Y )

T O L U E N E ( T O L )

U N I T
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( F / M M 2 )
( F / M M 2 )
( F / M M 2 )
( F / M M 2 )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )
( M G )

N O .
1
2
34
1234
1
23
4
1
2
34
1
2
34
1
2
3
4
1
234
1
2
3
4

R E S U L T S
0.0029
0.0074
0.01460.0048
0.20540.11840.07220.0968
0.02280.05300.08120.0316
0.09100.07500.0680
0.1500

270.0000
50.0000

160.0000
300.0000

0.0735
0.10780.4939
0.3593
0.1623
0.87800.36120.6686
0.8514
0.4466
0.7535
0.2644

V A L U E S *
0.0029
0.00730.0147
0.0048
0.21370.12500.07260.1016
0.0231
0.0550
0.0830
0.0331
0.0824
0.1038
0.0876
0.1406

297.3149
52.5900

188.5294
363.9470

0.0731
0.09890.4918
0.3579
0.1648
0.8760
0.3541.
0.6648
0.8820
0.4485
0.7588
0.2662

L O W E R
0.0024
0.0063
0.01280.0041
0.18050.10280.05940.0847
0.0197
0.0483
0.0740
0.0285
0.02340.0164
0.0348
0.0219

122.34917.0250
82.4899

164.0715
0.0589
0.07880.4281
0.3039
0.1395
0.7662
0.2955
0.5757
0.7858
0.3900
0.6588
0.2312

U P P E R
0.0033
0.0084
0.01670.0055
0.2469
0.14720.08590.1185
0.0264
0.0618
0.09200.0376
0.14150.1911
0.1404
0.2593

548.7066
140.5013
337.7804
642.4070

0.0873
0.1190
0.5554
0.4119
0.1901
0.9858
0.4127
0.7539
0.9783
0.5070
0.8587
0.3012

S C O R E
0.32
0.17

-0.19
0.06

-0.75
-0.89-0.09-0.85
-0.23
-0.91
-0.60
-0.98

0.43-0.99
-1.11

0.24
-0.39
-0.12
-0.70
-0.84

0.08
1.33
0.10
0.08

-0.29
0.05
0.36
0.13

-0.95
-0.10
-0.16
-0.16

P E R F O R M A N C E
A
A
A
A
A
A
A
A
A
A
A
A
AA
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

* R e f e r e n c e v a l u e s are the mean o f the r e f e r e n c e l a b o r a t o r i e s based on o r i g i n a l s c a l e s e x c ep t for a sb e s t o s .A s b e s t o s r e s u l t s a r e c a l c u l a t e d based o n t r a n s f o r m e d d a t a . T h e r e f o r e , a s b e s t o s p e r f o r m a n c e l i m i t s a r e n o t
s y m m e t r i c a l t o t h e r e f e r e n c e va lue s .# U p p e r l i m i t : r e f e r e n c e v a l u e + 3 s t a n d a r d d e v i a t i o n sL o w e r l i m i t : r e f e r e n c e v a l u e - 3 s t a n d a r d d e v i a t i o n s& Z S c o r e = ( r e p o r t e d r e s u l t - r e f e r e n c e v a l u e ) / s t a n d a r d d e v i a t i o na A: A n a l y s i s a c c e p t a b l e - : R e s u l t s no t r e p o r t e dH : R e s u l t s > u p p e r l i m i t ( Z > 3 ) , n o t a c c e p t a b l e L : R e s u l t s < l o w e r l i m i t ( Z < - 3 ) , n o t a c c e p t a b l e

N o t e : t h e a c c e p t a b l i t y o f r e p o r t e d r e s u l t s i s based on z-scores. T h i s i s why a r e p o r t e d r e s u l t may a p p e a r
a c c e p t a b l e a c c o r d i n g t o p e r f o r m a n c e l i m i t s , b u t b e i d e n t i f i e d a s a n o u t l i e r .



S A M P L E T Y P E

P R O F I C I E N C Y A N A L Y T I C A L T E S T I N G ( P A T ) P R O G R A M
L A B O R A T O R Y Y E A R - T O - D A T E P E R F O R M A N C E REPORT F O R R O U N D 1 2 6

LAB 10=10696 AUGUST 19, 1996
C H E M T E X E N V L A B I N C , P O R T A R T H U R , T X 77642

R O U N D * A C C U M U L A T E D P E R F O R M A N C E P R O F I C I E N C Y
R O U N D P E R F O R M A N C E 4 R O U N D S < % > 2 R O U N D S ( X ) R A T I N G #

M E T A L S 1 2 3
124125
126

1 2 / 1 21 2 / 1 21 2 / 1 21 2 / 1 2 48/48 100 24/24 100 P
S I L I C A

A S B E S T O S / F I B E R S

O R G A N I C S

123124125126
123124125126
123124125126

4/44/44/44/4
4/44/44/44/4

12/121 2 / 1 24/41 2 / 1 2

16/16 100

16/16 100

40/40 100

8/8 100

8/8 100

1 6 / 1 6 100

The d e n o m i n a t o r s represent t h e number o f t o t a l s a m p l e s a n a l y z e d .
The numerators repre sent th e number o f a c c e p t a b l e r e s u l t s .
P : P r o f i c i e n t M: N o n p r o f i c i e n t -: Mot Rated
P e r f o r m a n c e r a t i n g s are based on ac cumula t ed r e s u l t s over f o u r rounds
(one year). A l a b ' s p e r f o r m a n c e o n each s a m p l e t y p e i s rated p r o f i c i e n t
( P ) , i f : 1 ) t h r e e - f o u r t h s (75%) o r more o f t h e a c cumula t ed r e s u l t s over
f o u r rounds are a c c e p t a b l e or 2) for the l a s t two rounds, a l l s a m p l e s area n a l y z e d and the r e s u l t s are 100 % a c c e p t a b l e . If a l a b o r a t o r y receives
s a m p l e s for a contaminant and does not report the d a t a , no r a t i n g w i l l be
g iven f o r t h a t c o n t a m i n a n t .



r "-* «*"*'\..- P R O F I C I E N C Y A N A L Y T I C A L T E S T I N G ( P A T ) P R O G R A M
SUMMARY RESULTS OF REFERENCE LABS AND ALL LABS FOR ROUND 127

n

C O N T A M I N A N T ( U N I T )
C A D M I U M ( M G )

L E A D ( M G )

Z I N C ( M G )

S I L I C A ( M G )

A S B E S T O S / F I B E R S ( F / M M 2 ) +

C H L O R O F O R M ( M G )

1 , 2 - D I C H L O R O E T H A N E ( M G )

T E T R A C H L O R O E T H Y L E N E ( M G )

S A M P L E S U M M A R Y S T A T I S T I C S O F R E F E R E N C E L A BN O . N M E A N * S T D 8 R S D ( X ) &
1234
123
4
1
2
3
4
1
234
1234
1234
1234
123
4

58585858
58585858
58
585858
58585858
58585858
57575757
57575757
57575757

0.01140.00670.00240.0133
0.03490.09650.02730.0815
0.12380.05690.16140.0912
0.09000.06060.17360.0806

223.4154348.5208213.628689.1815
0.17750.32840.75930.5826
0.84760.26070.54610.7685
0.25480.70350.32290.4706

0.0004550.0002850.000140.00049
0.0011270.003660.0012020.002805
0.0049280.0023530.006860.003834

0.0180.0167460.0383570.018986
61.9025199.4881465.9063830.4622
0.0149160.0198950.0301660.031746
0.0321750.0175190.0235280.034362
0.0137760.0287550.0144720.020083

4.04.25.73.7
3.23.84.43.4
4.04.14.34.2

20.027.622.123.5
27.728.530.934.2
8.46.14.05.4
3.86.74.34.5
5.44.14.54.3

# LABS * OF LABSR A T E D A C C E P T A B L E
357357357357
360360360360
356356356356

79797979
1027102710271027
312312312312
313313313313
312312312312

329326314321
318
329
333
331
316
315319323

76787674
936949966996
286289286288
276298283286
282288279283

# LOW
O U T L I E R

18
18
23
19
2625
20
25
2819
2321

1111
7662533
971410

1951215
16151715

* H I G H
O U T L I E R

10
132017
1667
4

122214
12
2024

1516828
17161214
18101812
1491614

* MEAN - The mean of the r e f e r e n c e l a b o r a t o r i e s i s the r e f e r e n c eva lue l i s t e d on the i n d i v i d u a l l a b o r a t o r y r epor t .3 STD - standard d e v i a t i o n& R S D - r e l a t i v e s tandard d e v i a t i o n = ( ( S T D / M E A N ) * 1 0 0 X )+ - R e s u l t s for f i b e r s are c a l c u l a t e d on t r a n s f o r m e d data .



S A M P L E T Y P E

P R O F I C I E N C Y A N A L Y T I C A L T E S T I N G ( P A T ) P R O G R A M
L A B O R A T O R Y Y E A R - T O - D A T E P E R F O R M A N C E R E P O R T F O R R O U N D 1 2 7

LAB 10=10696 NOVEMBER 18, 1996
C H E M T E X E N V L A B I N C , P O R T A R T H U R , T X 77642

R O U N D * A C C U M U L A T E D P E R F O R M A N C E P R O F I C I E N C Y
R O U N D P E R F O R M A N C E 4 R O U N D S ( X ) 2 R O U N D S ( X ) R A T I N G #

M E T A L S 1 2 4
125126127

1 2 / 1 21 2 / 1 21 2 / 1 21 2 / 1 2 48/48 100 24/24 100 P
S I L I C A

A S B E S T O S / F I B E R S

O R G A M I C S

124125126127
124125126127
124125126
127

4/44/44 / 44/4
4/44/44/44/4

1 2 / 1 24/41 2 / 1 21 2 / 1 2

1 6 / 1 6 100

1 6 / 1 6 100

40/40 100

8/8 100

8/8 100

24/24 100

* The denominators represent the number of t o t a l s a m p l e s analyzed.The numerators represent the number of a c c e p t a b l e re su l t s .# P : P r o f i c i e n t N: N o n p r o f i c i e n t -: Not RatedPerformance r a t i n g s are based on accumulated r e s u l t s over f o u r rounds(one year). A lab' s p e r f o r m a n c e on each sampl e type i s rated p r o f i c i e n t(P), i f : 1) t h r e e - f o u r t h s ( 7 5 X ) or more o f th e accumulated r e s u l t s overf o u r rounds are a c c e p t a b l e or 2) for the l a s t two rounds, all s a m p l e s areanalyzed and the r e su l t s are 100 X ac c ep tab l e . If a labora tory receivess a m p l e s for a contaminant and does not report the data, no r a t i n g w i l l begiven f or that contaminant.
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P e r f o r m a n c e E v a l u a t i o n ReportU S E P A W a t e r S u p p l y S t u d y W S 0 3 6 Page: 1
Date: 0 3 N O V 9 5

P a r t i c i p a n t I D : T X 0 0 0 8 9 T y p e : O T H E R R e q u e s t i n g O f f i c e : R 0 6
S a m p l eNumber

T R A C E M E T A L S I N
001 - A R S E N I C

001
0 0 3 - C A D M I U M

001
0 0 4 - C H R O M I U M

001
0 0 5 - L E A D 001
0 0 7 - S E L E N I U M

001
0 0 8 - S I L V E R

002
091 -COPPER

001
1 4 0 - A N T I M O N Y 002
1 4 1 - B E R Y L L I U M

001
1 4 2 - N I C K E L

001
1 4 3 - T H A L L I U M

002
2 3 5 - A L U M I N U M
- 001

2 3 6 - M A N G A N E S E
001

2 3 9 - Z I N C
001

Repor t edV a l u e

M I C R O G R A M S
120
33.0
37.0
3 6 . 5
28.0
53 .5
640
10.2
7.40
370
5.00
55.0
964
1387

N I T R A T E / N I T R I T E / F L U O R I D E I N
0 0 9 - N I T R A T E A S N

001
0 1 0 - F L U O R I D E

001
0 9 2 - N I T R I T E A S N

001
I N S E C T I C I D E S I N

0 1 1 - E N D R I N
001

0 1 2 - L I N D A N E
001

0 1 3 - M E T H O X Y C H L O R
001

0 1 4 - T O X A P H E N E 002

2 . 9 6 0
7.30
1.152

T r u e. V a l u e *

P E R L I T E R :
120
34.0
37.8
39.0
31.1
54.2
630
11.0
7.70
380
4.50
51.0
970
1410

M I L L I G R A M S
2.90
7.20
1.10

A c c e p t a n c eL i m i t s

107- 136
27.2- 40.8
32.1- 43.5
27.3- 50.7
24.9- 37.3
47.2- 60.2
567- 693
7.7- 14.3
6.55- 8.86
323- 437
3.15- 5.85
43.2- 67.3
911- 1030
1280- 1530

P E R L I T E R :
2.61- 3.19
6.48- 7 .92
0.935- 1.27

P e r f o r m a n c eE v a l u a t i o n

A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .

A c c e p t .
A c c e p t .
A c c e p t .

M I C R O G R A M S P E R L I T E R :
0.316
0.405
2 6 . 6 2
8.931

0.383
0.429
28.9
14.7

0.268-0.498
0 . 2 3 6 - 0 . 6 2 2
15.9- 41.9
8.09- 21.3

A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .



P e r f o r m a n c e E v a l u a t i o n ReportU S E P A W a t e r S u p p l y S t u d y W S 0 3 6 P a g e : 2D a t e : 0 3 N O V 9 5
P a r t i c i p a n t I D : T X 0 0 0 8 9 T y p e : O T H E R Reque s t ing O f f i c e : R 0 6

S a m p l e ReportedNumber V a l u e
0 9 5 - H E P T A C H L O R

004 0.801
0 9 7 - C H L O R D A N E ( T O T A L )

003 15.44
1 7 2 - H E X A C H L O R O B E N Z E N E

004 1.149
2 5 6 - A L D R I N

004 0.886
2 5 8 - D I E L D R I N

004 1 .563
P O L Y C H L O R I N A T E D B I P H E N Y L S I N

1 1 8 - D E C A C H L O R O B I P H E N Y L
001 1.031

T R I H A L O M E T H A N E S I N M I C R O G R A M S
0 1 7 - C H L O R O F O R M

001 21.6
018-BROMOFORM

001 35.3
0 1 9 - B R O M O D I C H L O R O M E T H A N E

001 23.6
02 0 - C H L O R O D I B R O M O M E T H A N E

001 30.4
0 2 1 - T O T A L T R I H A L O M E T H A N E

^ 001 110.9
V O L A T I L E O R G A N I C C O M P O U N D S I N

0 3 2 - V I N Y L C H L O R I D E
001 9.42

034-1 , 1 - D I C H L O R O E T H Y L E N E001 8.66
035-1 , 2 - D I C H L O R O E T H A N E001 8.34
036-1 , 1 , 1 - T R I C H L O R O E T H A N E

001 11.9
037-CARBON T E T R A C H L O R I D E

001 9.50
0 3 8 - T R I C H L O R O E T H Y L E N E

001 15.4
0 3 9 - B E N Z E N E 001 7.32
040 -TE T R A C H L O R O E T H Y L E N E

002 16.3
041-1 , 4 - D I C H L O R O B E N Z E N E

001 8.92
042-T 1 , 2 D I C H L O R O E T H Y L E N E

002 14.1

T r u eV a l u e *

0.751
16.7
0.847
0.980
1.54

M I C R O G R A M S
1.13

P E R L I T E R :
21.7
38.6
26.8
34.2
121.3

M I C R O G R A M S
9.47
8.49
9.00
14.5
12.6
17.4
7.49
18.5
11.9
11.6

A c c e p t a n c eL i m i t s

0.413- 1.09
9.19- 24.2
0.322- 1.17
0.323- 1.3
1.03- 2.08

P E R L I T E R :
D . L . - 2 . 2 6

17.4- 26
30.9- 46.3
21.4- 32.2
27.4- 41
97- 146
P E R L I T E R :
5.68- 13.3
5.09- 11.9
5.4- 12.6
11.6- 17.4
10.1- 15.1
13.9- 20.9
4.49- 10.5
14.8- 22 .2
9.52- 14.3
9.28- 13.9

P e r f o r m a n c eE v a l u a t i o n

A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .

A c c e p t .

A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .

A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
N o t A c c e p t .
Accep t .
Accep t .
A c c e p t .
N o t A c c e p t .
N o t A c c e p t .



P e r f o r m a n c e E v a l u a t i o n ReportU S E P A W a t e r S u p p l y S t u d y V 7 S 0 3 6 P a g e : 3
Date: 0 3 N O V 9 5

P a r t i c i p a n t I D : T X 0 0 0 8 9 T y p e : O T H E R Reque s t ing O f f i c e : R 0 6
S a m p l e Reported T r u eNumber V a l u e V a l u e *

044-1,2 D I C H L O R O P R O P A N E
002 16.6 16.4

0 4 7 - T O L U E N E
002 12.9 13.2

0 4 8 - E T H Y L B E N Z E N E 002 14.3 14.8
0 4 9 - C H L O R O B E N Z E N E

002 16.2 16.3
0 5 3 - S T Y R E N E

002 12.1 12.9
0 5 5 -D I C H L O R O M E THANE

001 21.6 12.3
061-1 , 1 , 2 - T R I C H L O R O E T H A N E001 6 .69 6.46
0 9 0 - T O T A L X Y L E N E S

002 5.02 10.4
M I S C E L L A N E O U S A N A L Y T E S :

0 2 3 - T U R B I D I T Y ( N T U ' S )
001 6.80 6.30

0 2 4 - T O T A L F I L T E R A B L E R E S I D U E ( M I L L I G R A M S P E R
001 609.0 380

0 2 5 - C A L C I U M ( M G . C A C 0 3 / L )
001 221.0 215

0 2 6 - P H - U N I T S_ 001 8.82 9.13
0 2 7 - A L K A L I N I T Y ( M G . C A C O 3 / L )

001 39.30 38.1
1 4 5 - S U L F A T E ( M I L L I G R A M S P E R L I T E R )

001 35.20 81.0
1 4 6 - T O T A L C Y A N I D E ( M I L L I G R A M S P E R L I T E R )001 0.277 0.200
********* END OF DATA FOR T X 0 0 0 8 9 **********

A c c e p t a n c eL i m i t s

13.1- 19.7
10.6- 15.8
11.8- 17.8
13- 19.6
10.3- 15.5
9.84- 14.8
3.88- 9.04
8.32- 12.5

5.81- 8
L I T E R )

269- 626
202- 235
8.85- 9.32
36.6- 44.9
71.9- 87.6
0.15- 0.25

N O T E : F O R L I M I T S A N D TRUE V A L U E S , A S S U M E T H R E E S I G N I F I C A N T

P e r f o r m a n c eE v a l u a t i o n

A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
A c c e p t .
N o t A c c e p t .
Accep t .
N o t A c c e p t .

A c c e p t .
Accep t .
A c c e p t .
N o t A c c e p t .
A c c e p t .
N o t A c c e p t .
N o t A c c e p t .

D I G I T S .********** END OF REPORT FOR T X 0 0 0 8 9 **********

_ * Based on gravimetric c a l c u l a t i o n s , or a r e f e r e n c e value when nece s sary.



P e r f o r m a n c e E v a l u a t i o n ReportU S E P A W a t e r S u p p l y S t u d y W S 0 3 7
Repor t: P E G 0 5Page: 1Date: 0 6 S E P 9 6

P a r t i c i p a n t I D : T X 0 0 0 8 9 T y p e : O T H E R R e q u e s t i n g O f f i c e : R 0 6
S a m p l eNumber

T R A C E M E T A L S I N
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3.0 INTRODUCTION
SPL Corporation was formed in 1944 to provide quality service to the oil and gas industry. As
environmental concerns and analytical technology expanded, SPL developed the capab i l i t i e s and
resources to provide the same quality services to the environmental industry. SPL environmental
laboratories are f u l l y equipped and s t a f f e d to provide a wide range of services and analyses.
Results of analyses are used to meet the investigatory, regulatory, and legal requirements of
clients. SPL is an independent commercial tes t ing laboratory corporation, and provides services
to its clients in various industries and governmental agencies.
T h i s Comprehensive Quality Assurance Plan has been developed to provide information to
clients concerning SPL's procedures and methods of compliance with quality concerns and
requirements. It is intended to provide oversight for many of the procedures and routines
f o l l o w e d to assure that the highest achievable standards are met. The s e standards are set by
regulation, by SPL's clients, and by quality concerns internal to SPL. T h i s manual is not
exhaustive in its coverage, and s p e c i f i c p r o j e c t s may require more detailed and s p e c i f i c
treatment. Standard Operating Procedures ( S O P s ) have been prepared for the actual test methods
used by SPL and are the f inal reference for laboratory procedures.

3.1 Q U A L I T Y A S S U R A N C E / QUALITY C O N T R O L STATEMENT OF P O L I C Y
It is the p o l i cy of SPL to provide accurate analytical services of v er i f iab l e quality. All standard
operating procedures shall be designed to provide this quality. Equipment and s u p p l i e s shall be
obtained as needed to provide for the uti l ization of established technology and methodology.
Personnel shall be f u l l y q u a l i f i e d to per form the tests and analyses assigned through a
combination of education, training and experience. Continuing education will be provided to
ensure that each employee is knowledgeabl e and competent in their respective re spons ib l e
analytical areas. Performance of personnel and equipment shall be continuously monitored and
documented. Corrective action must be implemented and documented immediately if a quality
problem arises. It is the ob j ec t ive of SPL to provide data that is of the greatest po s s i b l e value
and u t i l i ty to the end-user of the test results.
SPL d e f i n e s "Quality" as: The characteristics of a product that meet acceptable performance
criteria. Thes e criteria are established by governmental regulation, publi shed methodologie s and
SPL policy. A l s o , pro j e c t s p e c i f i c performance criteria may be es tabli shed based on the p r o j e c t
goals , needs, and constraints, and on SPL's commitment to service and technical excellence.
Quality Assurance includes all activit ies used to ensure and document the accuracy, precision,
comple t ene s s , and representativeness of the analytical results. Quality Control includes the
actions taken to obtain quali ty assessment data. The s e actions may include laboratory control
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samples, blanks, matrix spikes and d u p l i c a t e analyses, surrogate recoveries and blind samples.

3.2 LEVELS OF QUALITY C O N T R O L / REPORT OPTIONS
The quality control procedures and protocol s described in this document are used to ensure the
accuracy of analytical data. The quality control procedures and acceptance criteria required for a
s p e c i f i c client or projec t may vary. Thus, the data quality object ives described in a Projec t
Quality Assurance Plan will take precedence over the normal laboratory procedures if more
stringent. The level of quality control is normally d e f i n e d by the selection of one of the
f o l l o w i n g :

o USEPA-approved methods for chemical analyses with normal laboratory QC
procedures and QC report summaries.

o U S E P A SW-846 Methods For Evaluating S o l i d Wastes analytical methods and
QC as described for the method.

o U S E P A Contract Laboratory Program and analytical protocol s , Q A / Q C , and
report preparation.

The level of QC and QC reporting requirements are a part of the initial p ro j e c t p lanning
procedures. SPL o f f e r s four custom levels of Quality Assurance del iverable s:

Level 1: I n c l u d e s analytical results, method detect ion l imit s , date of analysis,
analyst information, client information and sample information.
Level 2: Inc lude s level 1 and limited QC data summaries. These summaries
contain the f o l l o w i n g data: laboratory control sample , matrix spike, matrix spike
dupl i ca t e , surrogate recovery and blanks.
Level 3: In addi t ion to Level 2 data, the calibration summaries, and
chromatograms are reported. SPL will also schedule QC sample s by client or
p r o j e c t delivery group if requested.
Level 4: In addition to level 3 reporting, raw data and instrument hard copies are
reported. QC samples are from the client, even if not requested. CLP like
del iverables are also available if requested.

Generally, SPL will use Level 2 unless otherwise directed by the client. The f o l l o w i n g table
summarizes the documentation for each level of reporting:
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3.2.1 SPL Levels of Reporting.
D O C U M E N T L E V E L 2 L E V E L 3 L E V E L 4
C O V E R P A G E / /
SIGNATURE PAGE / / /
NARRATIVE / /
C H A I N - O F - C U S T O D Y
S A M P L E R E C E I P T C H E C K L I S T / S S
SAMPLE RESULTS / / /
T I C S /
S U R R O G A T E R E C O V E R I E S S U M M A R Y W I T H L I M I T S / /
M S / M S D S U M M A R Y / / /
LCS SUMMARY / / /
M E T H O D B L A N K R E S U L T S / / /
M E T H O D B L A N K R E S U L T S S U M M A R Y /
I N S T R U M E N T T U N E S / /
I N T E R N A L S T A N D A R D AREA A N D R T S U M M A R I E S / /
I N I T I A L C A L I B R A T I O N S U M M A R Y / /
C O N T I N U I N G C A L I B R A T I O N S U M M A R Y / /
I N I T I A L A N D C O N T I N U I N G C A L I B R A T I O N R A W D A T A /
Q U A N T I T A T I O N R E P O R T / /
S A M P L E C H R O M A T O G R A M S / /
I C P I N T E R F E R E N C E C H E C K S A M P L E /
I C P S E R I A L D I L U T I O N S U M M A R Y /
C D R L S T A N D A R D /
P O S T D I G E S T I O N S P I K E S A M P L E R E C O V E R Y /
D U P L I C A T E S S U M M A R Y /
S T A N D A R D A D D I T I O N R E S U L T S - M E T A L S /
PREPARATION LOG /
A N A L Y S I S R U N L O G /
I C P L I N E A R R A N G E /
I C P I N T E R E L E M E N T C O R R E C T I O N F A C T O R S /
I N S T R U M E N T D E T E C T I O N L I M I T S /

3.2.2 Data Package QA Level Cross Reference

SPL OA LEVEL EPA OA LEVEL POD OA LEVEL
1 1 A
2 2 B
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SPL OA LEVEL EPA OA LEVEL POD OA LEVEL
3 3 C
4 4 D

3.2.3 Report Document Control.
Release of the f inal report may be authorized by the Laboratory Director, Project Managers,
Quality Control O f f i c e r s , and Laboratory Supervisors. Reports may only be released to the
customer except when approved by the customer. SPL's f a c s i m i l e transmissions indicate that it
contains conf ident ia l information and that SPL will pay for its return if it was received in error.
Amended reports will be i d e n t i f i e d by the reporting date and corrected copies will contain a mark
in the report header that says "CORRECTED COPY". Subcontract laboratory reports wil l be
included with S P L ' s report. Subcontracting outside o f S P L ' s network i s generally l imited t o
dioxins, furans, and asbestos.

3 . 3 A N A L Y S T T R A I N I N G P O L I C Y
SPL provides internal training courses, external training courses, basic training, and analytical
training. All training records are maintained by the Quality Control O f f i c e r s . The analyst
training p o l i c y is d e f in ed in a Corporate Standard Operating Procedure # S P L / C E / M I - P 0 8 . 0 2 .
The protocol provides guidance for bench-level basic and analytical training for new analysts. It
also provides a method for documenting the training process. New analysts are evaluated by the
supervisor as to their technical c a p a b i l i t y based on their educational level and their laboratory
experience. The analyst is then placed in a category based on this evaluation. An Instrument
Training Form is completed each time an analyst is trained on an instrument and it is submitted
to the QC department for approval and archiving once it is complete . The complet ion date of
bench training and analyst pro f i c i ency t e s t ing must be documented. Analyst pro f i c i ency is
determined by the analysis of QC check standards. The presence of these f orms and their up-to-
date status is p er i od i ca l ly audited by the Quality Control O f f i c e r s .
SOP# SPL\CE\QA-P15.01 describes the protocol that is designed for monitoring the pro f i c i en cy
of analysts and this is a continuing process. The pro f i c i ency of trained analysts is measured by
their performance on Performance Evaluation S a m p l e s (PE samples). PE sample s may be s ingle
or double blind standards analyzed by the analyst. PE samples may be those submitted by the
Quality Control O f f i c e r (QAO), by a client, or by a governmental agency. Consecutive f a i l u r e s
for the same test requires the initiation of a Consecutive Performance Evaluation Fai lur e
Corrective Action Request. Resolution of this request must include additional training and
evaluation of the analyst and must be comple t ed within 2 weeks.
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3.4 LABORATORY CERTIFICATIONS
SPL part i c ipat e s in laboratory cer t i f i ca t ion programs for S t a t e s , governmental agencies, and
independent c e r t i fy ing entities. S P L ' s environmental laboratories analyze performance
evaluation samples , provide QA/QC documentation, and are subject to site audits conducted by
agencies, organizations, and clients. Sect ion 3.1.1 l i s t s the c er t i f i ca t i ons or approval s held by
each SPL environmental laboratory. For a more de tai l ed list of c e r t i f i e d parameters see the
current Statement of Qual i f i ca t i on s for SPL, or call any of the QA O f f i c e r s at the Laboratory of
interest.
3.4.1 S t a t u s of SPL Laboratory C e r t i f i c a t i o n s

S P L - H O U S T O N , T E X A S
A2LA ................................................ C e r t i f i c a t i o n Number: 529.01
Arizona .............................................. Cer t i f i ca t i on Number: AZ0050
Arkansas ....................................... Cert i f i ca t i on Number: Not A p p l i c a b l e
Army Corps of Engineers ......................... C e r t i f i c a t i o n Number: Not A p p l i c a b l e
C a l i f o r n i a .............................................. C e r t i f i c a t i o n Number: 1903
F l o r i d a [DER-Corporate] ............................... C e r t i f i c a t i o n Number: 900450G
F l o r i d a [ H R S ] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C e r t i f i c a t i o n Number: E87245
Iowa ................................................... C e r t i f i c a t i o n Number: 125
Kansas ............................................. C e r t i f i c a t i o n Number: E-10185
Oklahoma .............................................. C e r t i f i c a t i o n Number: 8714
Minnesota ....................................... C e r t i f i c a t i o n Number: 048-999-344
New Jersey ............................................ C e r t i f i c a t i o n Number: 82961
North Carolina ........................................... C e r t i f i c a t i o n Number: 443
North Dakota.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C e r t i f i c a t i o n Number R-143
Rhode I s l a n d ............................................ C e r t i f i c a t i o n Number: 147
South Carolina ......................................... C e r t i f i c a t i o n Number: 82008
Tennessee ...................................... C e r t i f i c a t i o n Number: Not A p p l i c a b l e
Washington ............................................ C e r t i f i c a t i o n Number: C156

S P L - L A F A Y E T T E AREA, L O U I S I A N A
A2LA ................................................ C e r t i f i c a t i o n Number: 451.01
Arkansas ....................................... C e r t i f i c a t i o n Number: Not A p p l i c a b l e
F l o r i d a [DER] ....................................... C e r t i f i c a t i o n Number: 900450G
North Carolina ........................................... C e r t i f i c a t i o n Number: 487
North Dakota ........................................... C e r t i f i c a t i o n Number R-144
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South Carolina ......................................... Cer t i f i ca t i on Number: 73004
Tennessee ...................................... C e r t i f i c a t i o n Number: Not A p p l i c a b l e
Utah ................................................. C e r t i f i c a t i o n Number: E-155
West Virginia ............................................ Cer t i f i ca t i on Number: 257
Wisconsin ......................................... C e r t i f i c a t i o n Number: 999993060

S P L - T R A V E R S E C I T Y , M I C H I G A N
F l o r i d a [DER] ....................................... Cer t i f i ca t i on Number: 900450G
Iowa .................................................... Cer t i f i ca t i on Number 116
Wisconsin ......................................... C e r t i f i c a t i o n Number: 998020320

S P L - F U L L E R T O N , C A L I F O R N I A
Arizona .............................................. Cer t i f i ca t i on Number: AZ0486
Arizona (Mobile Lab) .................................. C e r t i f i c a t i o n Number: AZ0487
C a l i f o r n i a .............................................. C e r t i f i c a t i o n Number: 1955
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4.0 ORGANIZATIONAL S T R U C T U R E
SPL is structured to function as a network rather than as individual laboratories. T h i s network
structure includes several posit ions dedicated to i n t e r o f f i c e management. T h i s provides a client,
who has large p r o j e c t s that extend over vast geographical areas, the advantage of continuity
between SPL laboratories. The continuity is apparent in similar report formats and quality
control procedures. A l s o , the client has global access to all of SPL's laboratories through the
network corporate pos i t ions. T h i s is an asset when the client requires special invoicing or
reporting procedures, problem solving, and special sample handling.

4.1 CORPORATE LABORATORY S T R U C T U R E
SPL's corporate structure is shown in Sect ion 4.5.
4.1.1 President. The o f f i c e of president and chief executive o f f i c e r is held by Mr. Herman
Brown. Mr. Brown is located in the Hous ton laboratory. The president and CEO of SPL
determines the corporate goals, po l i c i e s and structure. He also approves major equipment
purchases and oversees strategic planning.
4.1.2 Corporate Director of A n a l y t i c a l Services. T h i s corporate pos i t ion provides global
management of SPL laboratories. T h i s po s i t ion is occupied by Mr. Bo B l a n k f i e l d who is based in
the S P L - H o u s t o n laboratory. All laboratory managers report to him. He has operational
oversight of all SPL laboratories. He hires laboratory managers and approves equipment
purchases. He is responsible for long term company strategies. He also is involved in the
distribution of corporate accounts among the laboratories. He assures that laboratories have
redundant instrumentation within and between laboratories. He oversees i n t e r o f f i c e
communication between laboratories on j o i n t pro j e c t s .
4.1.3 Corporate T e c h n i c a l Director. T h i s posi t ion is occupied by Mr. David Sommers,
located at the Houston laboratory. He is responsible for monitoring f edera l regulations and the
publ i ca t ion of new methodologie s . He also coordinates SPL's in house training program. He
serves as a technical information resource for the company and its clients.
4.1.4 Corporate Qual i ty A s s u r a n c e / Q u a l i t y Control Director. T h i s position is held by Mr.
J o h n Durand who is based at the L a f a y e t t e area laboratory and he reports d irec t ly to the
president. He is responsible for d e v e l o p i n g and maintaining the quali ty assurance and quali ty
control po l i c i e s and procedures for the company. He oversees the regional QC o f f i c e r s . He is
responsible for assuring that all SPL laboratories conform to state and f ed era l regulations. He
also update s and implements SPL's quality assurance plan. He oversees state c e r t i f i ca t i on o f
S P L ' s laboratories.
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4.1.5 Corporate Vice President of Sale s . T h i s pos i t ion is held by Mr. Craig F a l g o u t , located
at the L a f a y e t t e laboratory. He coordinates SPL's marketing e f f o r t . He also serves as an
advocate for the client, handling customer complaints. All marketing employees report to him.
4.1.6 Corporate Vice President of Accounts. T h i s posi t ion is held by Mr. Wayne Doling,
located at the L a f a y e t t e laboratory. He oversees p r o j e c t s and assures that client's needs are met
and he coordinates p r o j e c t s that involve more than one SPL laboratory.
4.1.7 Corporate MIS Director. T h i s posi t ion is held by Mr. Richard Kosiba, located at the
Hous ton laboratory. SPL's programers report to him. His department writes LIMs programs,
per forms database management, p er f orms network management, and manages computer system
purchases.

4 . 2 CORPORATE Q U A L I T Y A S S U R A N C E / Q U A L I T Y C O N T R O L S T R U C T U R E
SPL's corporate quality assurance/quality control ( Q A / Q C ) program i s structured to provide the
QC s t a f f with direct access to the president. The local QC o f f i c e r operates independent ly from
the laboratory manager. T h i s provides the QC O f f i c e r with f r e edom to per form audits, request
corrective actions, and per form other activities.

4 . 3 LABORATORY S T R U C T U R E A N D R E S P O N S I B I L I T I E S
4.3.1 Laboratory Manager. Each laboratory manager is responsible for the day to day
activities, hiring practices, and overseeing the regional department supervisors. He is re sponsible
for the methods used by the laboratory, as well as the general f l o w of samples and data. He
approves small equipment purchases. Laboratory managers also o f t e n serve as secondary
contacts for clients, where p r o j e c t managers serve as the primary contact. He is also responsible
for the implementation of quality control procedures outlined in the Quality Assurance Plan.
4.3.2 Qual i ty Control O f f i c e r s . The principal r e spons ib i l i ty of the regional QA/QC o f f i c e r is
to oversee SPL in-house quality control programs: detecting improper me thodo logy and
inaccurate data, initiation of corrective actions, deve loping standard operating procedures ( S O P s )
for all aspects of the laboratory operations, initiating and overseeing both internal SPL audits and
external audits of non-SPL laboratories, f ina l data validation according to QC criteria, and
ensuring the a p p l i c a t i o n of appropriate l eve l s of QC by the analysts. Their duties also include
compi l ing and submitting quality assurance plans. The s e po s i t i ons are held by I d e l i s W i l l i a m s
and Cynthia Schreiner at the Hous ton laboratory, Karen G r i z z a f f i at the L a f a y e t t e laboratory,
Ann Benningf i e ld at the Michigan Laboratory, and Adrienne T a p i a at the F u l l e r t o n laboratory.
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4.3.3 Projec t Managers. The Project managers review chain of custodies for accuracy,
coordinate analyses, review the f inal report, monitor ho ld ing times, write case narratives, and
advise clients. T h e y also respond to bid proposal s . They work close ly with the sample
management o f f i c e r whose department is responsible for sample receipt, sample storage, and
sample kit preparation. S a m p l e s are compared to the COC by the sample management personnel
upon arrival. Discrepancies are reported to the sample management o f f i c e r and the pro j e c t
manager so that the customer can be contacted. The sample management personnel are
responsible for ver i fying the preservation of samples , checking the temperature at which it is
received and proper storage of samples. They also are responsible for preparing and sh ipping
sampling kits with the proper containers and preservatives.
4.3.4 Laboratory Supervisors. The supervisors are responsible for the delegation of work
within their section. They are also responsible for hiring and training their s t a f f . T h e y must
assure that analytical t e s t s are performed accurately, on time, and that the proper protocol is
employed. T h e y are responsible for implement ing the Q A / Q C guide l ine s es tablished by
regulation and SPL's QA Plan.

^ 4.3.5 Laboratory Technic ians . The laboratory technicians are responsible for being f a m i l i a r
} with and f o l l o w i n g the procedures and po l i c i e s contained in the QA Plan and standard operating

procedures. T h e y are also responsible for conducting routine maintenance, standardization, and
calibration of instruments and other analytical equipment. They must report all irregular results
to the laboratory supervisor.

4 . 4 CORPORATE H U M A N RESOURCES S T R U C T U R E A N D R E S P O N S I B I L I T I E S
4.4.1 H u m a n Resources Director. The human resources (HR) director is r e spons ib l e for:
deve lop ing and communicating SPL's employment po l i c i e s and practices , handl ing employee
grievances, and managing the service award program. The HR director also supervises the
corporate s a f e t y director. T h i s po s i t i on is held by Mr. Christopher Brown and is located at the
Hous t on corporate o f f i c e .
4.4.2 Corpora t e S a f e t y Director. The corporate s a f e t y director manages the s a f e t y program
for SPL. T h i s includes preparing a chemical hygiene p lan and assuring that each laboratory has a
current chemical inventory. The s a f e t y director also inspect s s a f e t y equipment such as eyewash
stations, emergency showers, fume hoods, and f ire extinguishers. He is in charge of s a f e t y
training and the SARA T i t l e III (right-to-know) program. T h i s p o s i t i on is held by Mr. Ken
Dodson and is located at the Hous ton corporate o f f i c e .
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4.5 O R G A N I Z A T I O N A L C H A R T S
4.5.1 Corporate Environmental Laboratory Organizational Chart

N a U l e e Wood-Farasey
Chairman of the Board

H. R. Brown
President and CEO

Wayne Boling
SPL Vice President,
Corporate Accounts

Craig F a l g o u t
SPL Vice President,

S a l e s

Bo B l a n k f i e l d
SPL Corporate Director of

Laboratory Services

David Sommers
SPL Corporate

Technical Director

Richard Kosiba
SPL Corporate

M I S Director

Christopher Brown
SPL Corporate

H u m a n Resources
Director

K e n D o d s o n
SPL Corporate

S a f e t y Director

Lennie Zeringue
SPL Vice President,

F i e l d Services

John Durand
SPL Corporate

QA/QC Director
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4.5.2 Hous t on Environmental Laboratory

H. R. Brown
President and CEO

David Sommers
SPL Corporate

Technical Director
John Durand

SPL Corporate
QA/QC Director*

Wayne Boling
SPL Vice President

Corporate Accounts* I
Craig F a l g o u t

SPL Vice President
Sales*

Bo B l a n k f i e l d
SPL Corporate

Director of
Laboratory Services*

I d c l i s W i l l i a m s
Houston QA O f f i c e r

Cynthia Schreiner
Houston QA O f f i c e r

Richard Kosiba
SPL Corporate

M I S Director

Greg Grandi t s
Houston Laboratory

Director

Lan Le, Ph.D.
Houston G C / M S

Supervisor
Robert Paddison
Houston G C / S V

Supervisor
Jess i ca Liao

Houston G C / V O A
Supervisor

Richard Clinkscales
Houston Inorganics

Supervisor
Robert Nguycn

Hous ton Extractions
Supervisor

Brent Barren
Hous ton Proj. MgmL

Supervisor

Sonia West
Houston S a m p l e

Mgmt Supervisor
Damien Quigley
Houston Meta l s

Group Leader

Devon Morgan
Houston Wet

Chemistry Group
Leader

Project Managers:
Brett VanDelinder

S i o k H o n g C h e n
Ed Fry

Bemadette F i n i
Customer Service:

Electa Brown
Neaundra Wyatt
Shannon Tyre l l

These individuals are o f f i c e d in SPL's Lafaye t t e , LA f a c i l i t y but are shown on the organizational chart for
accuracy in de l ineat ing supervisory and reporting responsibilities.
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4.5.3 L a f a y e t t e Environmental Laboratory

J o h n Durand
S P L Corporate

Q A / Q C Director

K a r e n G r i z a f f i
L a f a y e t t e QA

O f f i c e r

P r o j e c t M a n a g e r s :
Dwayne Coco
M i k e S t e w a r t
Carol Barras

C u s t o m e r Service:
Karen L e s t e l l e

S p r i n g B l a n k f l e l d
V i c k i e F r e d e r i c k

H. R. Brown
President and CEO

David Sommers
S P L Corporate

T e c h n i c a l Director*
Richard K o s i b a
S P L Corporate
M I S Director*

Wayne H o l i n g
S P L V i c e - P r e s i d e n t

C o r p o r a t e Accounts*
Craig F a l g o u t

S P L V i c e - P r e s i d e n t
S a l e s

Bo B l a n k i l e l d
S P L Corporate

Director of
A n a l y t i c a l Services* Ron B e n j a m i n

L a f a y e t t e Laboratory
Director

B e l i n d a Vincent
L a f a y e t t e Document
Control and S a m p l e /
A d m i n i s t r a t i v e Mgr.

B o n n i e T a y l o r
L a f a y e t t e S h i p p i n g

& Receiving
Superv i s or

Eloy G r a n a d o s . P h . D
L a f a y e t t e Bioassay

S u p e r v i s o r
Danny Cormier

L a f a y e t t e GC and
G C / M S S u p e r v i s o r

J o h n G a u d e t
L a f a y e t t e I n o r g a n i c s

S u p e r v i s o r

S t e p h e n J o n e s
L a f a y e t t e S a m p l e

P r e p S u p e r v i s o r

"The s e i n d i v i d u a l s are o f f i c e d in SPL's H o u s t o n and L a f a y e t t e f a c i l i t i e s bu t are shown on the o r g a n i z a t i o n a l chart for accuracy in d e l i n e a t i n g
supervi sory and r e p o r t i n g r e s p o n s i b i l i t i e s .
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4.5.4 Michigan Environmental Laboratory

H. R. Brown
President and CEO*

David Sommers
SPL Corporate

Technical Director*
John Durand

SPL Corporate
Q A / Q C Director*

Craig Falgou t
SPL Vice President

Sates*
Wayne Boling

SPL Vice President
Corporate Accounts*

Richard Kosiba
SPL Corporate
MIS Director*

Ann B e n n i n g f i e l d
Michigan QA

O f f i c e r

Bo B l a n k f i e l d
SPL Corporate Director
of Laboratory Services*

Steve Grenda
Michigan Laboratory

Director

Brett Doerr
Michigan GC

Supervisor
Thomas Rollo

Michigan Inorganic
Supervisor

A l a n Savage
Mich igan A S T M

T e s t i n g Supervisor
Gary Byar

Michigan Projec t
Manager

Jeane t t e Sherman
Michigan Docment
Control Supervisor

Nava H a l l
Michigan S a m p l e
MgmL Supervisor

*These i n d i v i d u a l s are of f teed SPL's H o u s t o n and L a f a y e t t e f a c i l i t i e s but are show n on the organiza t i onal chart for
accuracy in de l ineat ing supervisory and reporting r e spons i b i l i t i e s .



Section No. 4
Date 0 1 / 0 1 / 9 7
Page 8 of 9

4.5.5 F u l l e r t o n Environmental Laboratory

H.R. Brown*
President/CEO

J o h n Durand*
SPL Corporate

QA Director
David Sonuners*

SPL Corporate
Technical Director

Wayne Boling*
SPL Vice-President
Corporate Accounts

Craig F a l g o n t *
SPL Vice-Presidenl

S a l e s
Richard Kosiba*

S P L Corporate
M I S Director

Bo Blank f i e l d *
SPL Corporate

Director of
Laboratory Services

A d n ' e n n e T a p i a
F u l l e r t o n QA

Coordinator J o e l G r i c e
F u l l e r t o n Laboratory

Manager

K r i s t i n S i c
F u l l e r t o n Organics

Manager
Salvador Magal lane s
F u l l e r t o n Inorganics/

S e m i - V o l a t n e / M o b i l e Lab
Supervisor

Diane Suzuki
F u l l e r t o n Project

Manager/Document Control
Supervisor

M i k e Crisostomo
F u l l e r t o n Project Manager/

S a m p l e Management
Supervisor

These i n d i v i d u a l s are o f f i c e d hi SPL's Houston and L a f a y e t t e f a c i l i t i e s but are shown on the organizational chart ibr accuracy in de l ineat ing
supervisory and reporting responsibilities.
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4.6 Laboratory Addre s s e s and Phone Numbers.
S P L - H o u s t o n Corporate O f f i c e and Laboratory
8880 Interchange
Houston, T e x a s 77054
Phone: 713-660-0901
Fax: 713-660-8975
S P L - L a f a y e t t e Area Laboratory
500 Ambassador C a f f e r y Parkway
S c o t t , La 70583
Phone:318-237-4775
Fax:318-237-8005
SPL-Traver s e City Laboratory
459 Hughes Drive
Traverse City, Michigan 49686
Phone: 616-947-5777
Fax: 616-947-7455
S P L - F u l l e r t o n Laboratory
1511 East Orangethorpe Avenue
F u l l e r t o n , C a l i f o r n i a 92631
Phone: 714-447-6868
Fax: 714-447-6800
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5 . 0 Q U A L I T Y A S S U R A N C E O B J E C T I V E S
The overall QA object ive is to develop and implement procedures for chain of custody,
laboratory analysis, and reporting that will provide results that are d e f en s i b l e . S p e c i f i c
procedures for chain of custody, laboratory analysis, reporting of data, audits, and preventive
maintenance are described in other sections of this G A M . The purpose of this section is to
address the s p e c i f i c ob jec t ive s for accuracy, precision and comple tenes s for the most commonly
requested parameters. The laboratory may do work on s p e c i f i c p r o j e c t s that may require more
stringent criteria than the lab's normal operating basis. In these cases a pro j e c t s p e c i f i c QA
objec t ive plan may be required.

5 .1 Q U A L I T Y C O N T R O L S A M P L E C R I T E R I A

5.1.1 Summary of Precision, Accuracy, and Comple t ene s s Objec t ive s for Laboratory QC S a m p l e s

Parameter

1 Metals

Method Matrix

6000/7000 Series Soil

Tota l Cyanide 9010

T o t a l Phenols 9065

V o l a t i l e Organics EPA CLP SOW or SW-846
1,1 -Dichloroethene

Trichloroethene

Benzene

Toluene

Chlorobenzene

Precision (RPD)
% Recovery (%)

Soil
Water
Water
Soil
Water
Soil

f-846
Water
Soil
Water
Soil
Water
Soil
Water
Soil

Water
Soi l

20
20
20
20
20
20

14
22
14
24
11
21
13
21

13
21

75-125
75-125
75-125
75-125
75-125
75-125

61-145
59-172
71-120
62-137
76-127
66-142
76-125
59-139

75-130
60-133

90
90
90
90
90
90

90
90
90
90
90
90
90
90

90
90

S e m i v o l a t i l e Organics EPA CLP SOW or SW-846
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5.1.1 Summary of Precision, Accuracy, and Completeness Objectives for Laboratory QC S a m p l e s

Parameter Method Matrix Precision fRPDI
% Recovery (%)

Phenol

2-Chlorophenol

1,4-
Dichlorobenzene

N-Nitroso-di-n-
prop.

1,2,4-
Trichlorobenzene
4-Chloro-3-methy-
phenol
Acenaphthene

2,4-Dinitrotoluene

4-Nitrophenol

Pentachlorophenol

Pyrene

Pes t i c ide s

Lindane

H e p t a c h l o r

Aldrin

Dieldrin

Water
Soil
Water
Soil
Water
Soil

Water
S o i l
Water
Soi l

Water
S o i l
Water
S o i l
Water
S o i l
Water
Soi l
Water
Soil
Water
Soil

EPA CLP SOW or
SW-846

Water
Soil
Water
Soil
Water
S o i l
Water
S o i l

42
35
40
50
28
27

38
38
28
23

42
33
31
19
38
47
50
50
50
47
31
36

20
20
20
20
20
20
20
20

12-110
26-90
27-123
25-102
36-97
28-104

41-116
41-126
39-98
38-107

23-97
26-103
46-118
31-137
24-96
28-89
10-80
11-114
9-103
17-109
26-127
35-142

56-123
46-127
40-111
35-111
40-120
34-132
52-126
31-134

90
90
90
90
90
90

90
90
90
90

90
90
90
90
90
90
90
90
90
90
90
90

90
90
90
90
90
90
90
90
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5.1.1 Summary of Precision, Accuracy, and Comple t ene s s Object ives for Laboratory QC S a m p l e s

Parameter Method Matrix

Endrin

4,4-DDT

5.1.2 Surrogate s

Parameter
V o l a t i l e Organics
Toluene-D8

4-Bromofluorobenzene

1,2-Dichloroethane-D4

Semivolatile Organics
Nitrobenzene-OS

2-Fluorobiphenyl

p-Terphenyl-d 14

Phenol-d5

2-Fluorophenol

2,4,6-Tribromophenol

Pest ic ides/PCB"s
Decachlorobiphenyl

Tetrachloro-m-xylene

T o t a l Petroleum Hydrocarbons 8015B

Precision (RPD)
% Recovery (%)

Water
Soi l
Water
Soil

20
20
20
20

56-121
42-139
38-127
23-134

90
90
90
90

Method
EPA CLP SOW or SW-846

EPA CLP SOW or SW-846

EPA CLP SOW or SW-846

Matrix % Recovery

Soil
Water
Soil
Water
S o i l
Water

S o i l
Water
S o i l
Water
Soi l
Water
Soil
Water
S o i l
Water
S o i l
Water

S o i l
W a t e r
S o i l
Water

81-117
88-110
74-121
86-115
70-121
76-114

23-120
35-114
30-115
43-116
18-137
33-141
24-113
10-94
25-121
21-100
19-122
10-123

60-150
60-150
60-150
60-150
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5.1.2 Surrogate s

Parameter
Gasoline Range Organics

Diesel Range Organics

Gasoline Range Organics

Diesel Range Organics

Gasoline Range Organics

Diesel Range Organics

Gasoline Range Organics

Diesel Range Organics

Gasoline Range Organics

Diesel Range Organics

Gasol ine Range Organics

Diesel Range Organics

Gasoline Range Organics
Diesel Range Organics
Gasoline Rnage Organics

Diesel Range Organics

Gasoline Range Organics

Diesel Range Organics

Method Matrix % Recovery

A K 1 0 1 . 0

AK102.0

API Method

C a l i f o r n i a - L u f l

Iowa-OA-1

Iowa-OA-2

Oklahoma-8015

Oklahoma-8015

Oregon-TPH-G
Oregon-TPH-D
Tennessee Method

Tennessee Method

Washington- W T H P - G

Washington- W T H P - D

Soil
Water
Soil
Water
Soil
Water
S o i l
Water
S o i l
Water
S o i l
Water
S o i l
Water
Soi l
Water
Soi l
Water
Soi l
Water
S o i l
Water
Soil
Water
S o i l
S o i l
S o i l
Water
S o i l
Water
S o i l
Water
Soi l
Water

50-150
50-150
20-150
20-150
50-150
50-150
50-150
50-150
50-150
50-150
50-150
50-150
50-150
50-150
20-150
20-150
50-150
50-150
20-150
20-150
50-150
50-150
20-150
20-150
50-150
50-150
50-150
50-150
50-150
50-150
50-150
50-150
50-150
50-150
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Parameter
Gasoline Range Organics

Diesel Range Organics

Method
Wisconsin-GRO

Wisconsin-DRO

Matrix
Soil
W a t e r

S o i l
Water

% Recovery
Minimum
80
Minimum
80
Minimum
80
Minimum
80

5.2 MINIMUM QC A C C E P T A N C E C R I T E R I A

5.2.1 EPA 600 Series Conventional Chemistry
QC Parameter Acceptance Criteria
Calibration

Daily Calibration Ver i f i ca t i on

Method Blank

Lab Control S a m p l e
( L C S )

Matrix S p i k e

Duplicates

Correlation C o e f f . _ > 0.995. Must
have calibration blank and 3 to 5
standards.

% D i f f < 10 % from initial
Calibration.

< Detection Limit or < 5 % of
regulatory limit.

Based on lab established control
limits.
A l s o should be < 10% diff.
Based on lab established control
limits.
Based on lab e s tab l i shed control
limits.

5.2.2 EPA 200 Series Atomic Absorp t i on Method s
OC Parameter Accep tanc e Criteria
Calibration Curve Linear: S t d s must be within 10%

of true value. Must have
calibration blank and at least 4
stds.

Frequency
Method
dependent ,
minimum once per
quarter.
Each day. A l s o
a f t e r every 10
samples.
Each extraction
batch.

Each extraction
batch.

Every 10 samples.

Every 10 samples.

Frequency
Must Calibrate each
day.

Corrective Act ion
Generate new
cal ibrat ion curve.

Reanalyze or,
Generate new
ca l i bra t i on curve.
Reextract, or
change solvent
lot.
Recalibrate, or if
necessary re-
analyze.
Case Narrative if
Necessary
Case N a r r a t i v e i f
Nece s sary

CorreCtirt tpn
Recalibrate
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5.2.2 EPA 200 Series Atomic Absorp t i on M e t h o d s
OC Parameter
Initial Calibration Blank (ICB)
Continuing Calibration Blank
(CCB)

Method Blank

Initial Calibration Veri f i cat ion( I C V )
Continuing Calibration
Verif i ca t ion ( C C V )

Lab Control S a m p l e
( L C S )

Matrix S p i k e

Duplicate s

Acceptance Criteria
< Detection Limit
< Detection Limit

< Detection Limit, or < 5% of the
regulatory limit, or < 5% of the
sample result.
+/- 10% of true value.

+/- 10% of true value.

+/- 20% of true value1.
(Mandatory)

A A , G F A A : 75-125% recovery

20% RPD

+/-10% of original value

Frequency
1 per batch.
Every 20 samples.

Each digestion
batch.

Every 20 samples ,
every 10 samples
for furnace, and at
end of batch.
Each batch.

Every 10 samples.

Every 10 sample s

When needed

Correctetion
Recalibrate
Recalibrate and
reanalyze to last
pass ing CCB
Redigest &
reanalyze entire
batch.

1 per batch, Recalibrate
independent source.

Recalibrate and
reanalyze to last
passing C C V .

Recalibrate, or if
necessary re-
digest.
Case Narrative if
Necessary
Case Narrative if
Necessary
Perform M S ASerial Dilution (Req. for

Furnace)
1. Requirement to be based on control chart, 20% is criteria used when su f f i c i en t data is unavailable for control

charts.

5.23 EPA Method 200.7, M e t a l s by ICP

OC Parameter

Calibration

Init ial Calibrat ion Blank (ICB)
Continuing Cal ibrat ion Blank
(CCB)

Acceptance Criteria

Must have a calibration blank and
one std.
< Detection Limit
< Detection Limit

Frequency

Must Calibrate each
day.
1 per batch.
Every 10 sampl e s
analyzed a f t e r the
C C V .

Corrective
Action
Recalibrate

Recalibrate
Recal ibrate and
reanalyze to la s t
pass ing CCB
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5.2.3 EPA Method 200.7, M e t a l s by ICP

OC Parameter

Method Blank

Initial Calibration Veri f i ca t ion
( I C V )
Continuing Calibration
Ver i f i ca t i on ( C C V )

Lab Control S a m p l e
( L C S )

Matrix Spike

Duplicate s
Inter f erence Check Standard

Serial Dilution

Acceptance Criteria

N / A

+/-5% of true value.

+/- 5% of true value.

+/- 10% of true value.

90-110% recovery

N o t s p e c i f i e d .
+/- 1.5 times Std. Dev. of mean
value.

+/- 5% of original value.

Frequency

Each diges t ion
batch.

1 per batch,
independent source.
A f t e r every 10
samples. Should
end on a CCV.
Each batch.

Every 20 samples.

Begin & End of
each run OR twice
in 8 hours

When sample result
i s > 1 0 t i m e s I D L .

Corrective
A c t i o n
Background
subtraction is
Mandatory.
Recalibrate

Recalibrate and
reanalyze to last
pass ing CCV.
Recalibrate, or if
necessary re-
digest.
Case Narrative
i f Necessary

Recalibrate,
Recheck:
background and
interelement
corrections
Perform M S A

5.2.4 EPA T o t a l Petroleum Hydrocarbons , Method 418.1

OC Parameter
Calibration

Calibration V e r i f i c a t i o n

Method Blank

Acceptance Criteria
Correlation C o e f f . > 0.995. Must
have calibration blank and f ive
std.
% D i f f < 10 % from initial
Calibration.

< Detection Limit or < 5 % of
regulatory limit.

Frequency
Quarterly

Each day be fore
sample s are
analyzed and
every 10 samples.
Each extraction
batch.

Corrective Act i on
Recalibrate new 5
point

Reanalyze or,
Recalibrate with
new 5 point.

Reextract, or
change solvent
lot.
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OC Parameter
Lab Control S a m p l e
( L C S )

Matrix S p i k e

Matrix Spike Duplicate s

Acceptance Criteria
Based on lab established control
limits.
Also should be < 10% diff.
Based on lab established control
limits.
Based on lab established control
limits.

Frequency
Each extraction
batch.

Every 20 samples.

Every 20 samples.

Corrective Action
Recalibrate, or if
necessary re-
extract.
Case Narrative if
Necessary
Case Narrative if
Necessary

5.2.5 EPA Method 601, V o l a t i l e Organics

OC Parameter

Calibration

Acceptance Criteria Frequency

< 10 % RSD. Must have As needed,
calibration blank and three std.

Corrective
Act ion
Recalibrate new
3 point

Daily Calibration Veri f i ca t i on

Method Blank
Lab Control S a m p l e
( L C S )

Matrix Spike

Matrix S p i k e Duplicate s 1

Internal Standard s

Surrogates

QC T a b l e 2 in method.

< Detection Limit
QC T a b l e 2 in method.

Must pass QC Acceptance Criteria
on method.
Must pass QC Acceptance Criteria
on method.
Based on lab e s tabl i shed control
limits.

Based on lab established control
limits.

Each day.

Each batch.
10 % of samples
(may be reduced if
MS/MSDs meet QC
criteria).
10% of samples.

10% of samples.

Every s tandard,
blank, and sample

Every standard,
blank, and sample

Reinject or,
Recalibrate with
new 3 point.
Re-analyze
Recalibrate and
re-analyze.

Case Narra t iv e
i f Necessary
Case Narrat ive
i f Neces sary
R e i n j e c t , or if
necessary
reextract.
Re-analyze, or
f l a g surrogate
data with « and
Case Narrat iv e .

1. SPL internal requirement.
2. Confirmation by 2nd column or G C / M S should be used for unfamil iar samples.
3. Note: Retention time windows should be ca l cu la t ed when there is a system or column change.
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OC Parameter

Calibration

Daily Calibration Ver i f i ca t i on

Method Blank

Lab Control S a m p l e
( L C S )

Matrix Spike

Matrix S p i k e Duplicate s

Internal Standards

Surrogates

Acceptance Criteria

< 10 %RSD. Must have
calibration blank and three std.
QC T a b l e 2 in method.

< Detection Limit.

QC T a b l e 2 in method.

QC Table 4 in method.

Not s p e c i f i e d in method.

Based on lab established control
limits.

Based on lab established control
limits.

Frequency

As needed.

Each day.

Each extraction
batch.

10% of samples
(may be reduced if
MS/MSDs meet QC
criteria).
Every 10 samples.

Not s p e c i f i e d in
method.
Every standard,
blank, and sample

Every standard,
blank, and sample

Corrective
Action
Recalibrate new
3 point
Reinject or,
Recalibrate with
new 3 point.
Take corrective
s tep and re-
analyze batch or
f l a g reports with
B.
Recalibrate and
re-analyze.

Case Narrative
i f Nece s sary
Case Narrative
if Neces sary
Re-analyze
sample. Case
narrative if
necessary.
Re-analyze, or
f l a g surrogate
data with « and
Case Narrative.

N o t e : Retention time windows should be calculated when there is a system or column change.

5.2.7 EPA Method 608, Pest ic ides

OC Parameter

Calibration

Acceptance Criteria Frequency

< 10 % RSD. Must have .As needed,
calibration blank and three std

Corrective
Action
Recalibrate new
3 point



5.2.7 EPA Method 608, Pes t i c ide s

Sect i on No. 5
Date 0 1 / 0 1 / 9 7
Page 10 of 42

OC Parameter

Daily Calibration Ver i f i ca t i on

Method Blank

Lab Control S a m p l e
( L C S )

Matrix S p i k e

Matrix S p i k e Duplicate s

Internal S t a n d a r d s

Surrogates

Acceptance Criteria

±15% of true value.

< Detection Limit or < 5 % of
regulatory limit.
QC T a b l e 3 hi method.

QC T a b l e 4 hi method.

Not sp e c i f i ed in method.

Based on lab es tabli shed control
limits.

Based on lab e s tabl i shed control
limits.

Frequency

Each day.

Each extraction
batch.
10% of samples
(may be reduced if
MS/MSDs meet QC
criteria).
Every 10 samples .

Not s p e c i f i e d in
method.
Every s tandard,
blank, and sample

Every standard,
blank, and sample

Corrective
A c t i o n
Reinject or,
Recalibrate with
new 5 point.
Reextract.

Recalibrate, or if
necessary re-
extract.

Case N a r r a t i v e
if Nece s sary
Case Narrative
i f Nece s sary
R e i n j e c t , or if
necessary
reextract.
Reinjec t , or if
necessary
reextract; f l a g
surrogate data
with « and Case
Narrative.

N o t e : Retention time windows should be calculated when there is a system or column change.

5.2.8 EPA Method 624, V o l a t i l e Organics by G C / M S

OC Parameter
Calibration

Acceptance Criteria
< 35 % RSD. Must have cal-
ibration blank and three std.

Frequency
As needed.

Corrective A c t i o n
Recalibrate new 3
point

Daily Calibration Veri f i ca t ion
(QC Check sample)

QC T a b l e 5 in method. Dai ly Reinjec t or,
Recalibrate with
new 3 point.



5.2.8 EPA Method 624, V o l a t i l e Organics by G C / M S

Sect ion No. 5
Date 0 1 / 0 1 / 9 7
Page 11 of 42

OC Parameter
Method Blank

Lab Control S a m p l e
( L C S )

Matrix S p i k e

Matrix Spike Duplicates

Internal Standards

Surrogates

Acceptance Criteria
< Detection Limit

QC T a b l e 5 in method

QC T a b l e 5 in method

QC T a b l e 5 hi method

Not s p e c i f i e d in method.

Not s p e c i f i ed in method.

Frequency
Each analytical
batch, Daily.

5 % of samples
(may be reduced if
MS/MSDs meet
QC criteria).
5% of samples.

5% of samples.

Every standard,
blank, and sample.

Every standard,
blank, and sample

Tune - BFB Tabl e 2 in method. Daily.

Corrective Action
Reanalyze blank,
determine &
eliminate source
of contamination.
Recalibrate, and
re-analyze.

Case Narrative if
Necessary
Case Narrative if
Necessary
Reinject, or if
necessary
reextract
Reinj e c t , or if
necessary
reextract; f l a g
surrogate data
with « and Case
Narrat ive .
Troub l e shoot and
retime until
passes.

5.2.9 EPA Method 625, Semivo la t i l e Organics by G C / M S

OC Parameter

Calibration

Daily Calibration Ver i f i ca t i on

Method Blank

Acceptance Criteria

< 35 % RSD. Must have
calibration blank and three std
± 20% of true value

< Detection Limit

Frequency

As needed.

Daily

Each extraction
batch.

Corrective
Act i on
Recalibrate new
3 point
Reinje c t or,
Recalibrate with
new 3 point.
Reextract.



5.2.9 EPA Method 625, Semivo la t i l e Organics by G C / M S

Sect ion No. 5
Date 0 1 / 0 1 / 9 7
Page 12 of 42

OC Parameter

Lab Control S a m p l e
( L C S )

Matrix S p i k e

Matrix S p i k e Duplicate s

Internal Standards

Surrogates

Acceptance Criteria

QC T a b l e 6 in method

QC T a b l e 6 in method

QC Tabl e 6 in method

Not s p e c i f i e d in method.

Not s p e c i f i e d in method.

Frequency

5 % of sample s
(may be reduced if
M S / M S D s meet QC
criteria).
5% of samples.

5% of samples.

every standard,
blank, and sample.

every standard,
blank, and sample

Tune - DFTPP Table 9 in method. Daily.

Corrective
Action
Recalibrate, or if
necessary re-
extract.

Case Narrative
if Necessary
Case Narrative
if Necessary
Reinjec t , or if
necessary
reextract
Reinjec t , or if
necessary
reextract; f l a g
surrogate data
wi th«and Case
Narrative.
Trouble shoot
and retune until
passes.

5.2.10 EPA Method 6010A, Meta l s by ICP

QC Parameter

Calibration

Init ia l Calibration Blank ( I C B )
Continuing Calibration Blank
(CCB)

Method Blank

I n i t i a l Calibration Ver i f i ca t i on
( I C V )

Acceptance Criteria

Must have a calibration blank and
three stds.
< Detection Limit
< Detection Limit

< Detection Limit, or < 5% of the
regulatory limit, or < 5% of the
sample result.
+/- 5% of true value.

Frequency

Must Calibrate each
day.
1 per batch.
Every 10 samples
analyzed a f t e r CCV.

Each d ige s t i on
batch.

1 per batch,
independent source.

Corrective
Action
Recalibrate

Recalibrate
Recalibrate and
reanalyze to last
pass ing CCB
Rediges t &
reanalyze.

Recalibrate



5.2.10 EPA Method 6010A, M e t a l s by ICP

OC Parameter

Continuing Calibration
Veri f i ca t i on ( C C V )

Lab Control S a m p l e
( L C S )

Matrix Spike

Matrix S p i k e Duplicate

Interference Check Standard

Serial Dilution
Linear Range Check

Acceptance Criteria

+/- 10% of true value.

+/- 20% of true value1.
(Mandatory)

80-120% recovery

80-120% recovery. 20% RPD

+/- 20% of true value.

+/- 10% of original value
+/- 5%

Section No. 5
Date 0 1 / 0 1 / 9 7
Page 13 of 42

Frequency Corrective
Action

Every 10 samples Recalibrate and
and at end of batch. reanalyze to last

passing CCV.
Recalibrate, or if
necessary re-
diges t .
Case Narrative
i f Neces sary
Case N a r r a t i v e
i f Nece s sary
Recalibrate,
Recheck:
background and
interelement
corrections
Perform M S A

Each batch.

Every 20 samples.

Every 20 sampl e s

Begin & End of
each run OR twice
hi 8 hours

When needed
Quarterly

1. Requirement to be based on control chart, 20% is criteria used when s u f f i c i e n t data is unavailable for control
charts.

5.2.11 EPA 7000A Method Series, M e t a l s by Atomic A b s o r p t i o n

QC Parameter

Calibration Curve

Init ial Calibration Blank (ICB)
Continuing Calibration Blank
( C C B )

Acceptance Criteria

Linear Rev l) .Cal i b . Ref. std
must be within 10% of true value.

< Detection Limit
< Detect ion Limit

Frequency

Must have
calibration blank and
at least 3 stds.
Must Cal i bra t e each
day.
1 per batch.
Every 20 samples.

Corrective
Action
Recalibrate

Recalibrate
Recalibrate and
reanalyze to
last pass ing
CCB



5.2.11 EPA 7000A Method Series, M e t a l s by Atomic Absorp t i on

Section No. 5
Date 0 1 / 0 1 / 9 7
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Method Blank

Init ial Calibration Veri f i ca t i on
( I C V )
Continuing Calibration
Veri f i ca t ion ( C C V )

Lab Control S a m p l e
( L C S )

Matrix S p i k e

Matrix Spike Duplicate

< Detection Limit, or < 5% of the
regulatory limit, or < 5% of the
sample result.
+/- 10% of true value1.

+/-20% of true value2.

+/- 20% of true value3

(Mandatory)

A A , G F A A : 75-125%
recovery.(Advisory)

Each digestion batch. Redigest &
reanalyze
entire batch.

1 per batch,
independent source.
Every 10 samples
and at the end of the
batch.

Each batch.

Every 20 samples.

Every 20 sample s

Recalibrate

Recalibrate and
reanalyze to
last pa s s ing
C C V .
Recalibrate, or
if necessary re-
digest.
Case Narrative
i f N e c e s s a r y

75-125% recovery. 20% RPD Every 20 sample s Case Narrative
(Advisory) i f N e c e s s a r y

1. Revision 1 requires 10%. CLP allows 20% for mercury 10% for others.
2. Rev. 1 require 20%.
3. Requirement to be based on control chart, 20% is criteria used when s u f f i c i e n t data is unavailable for control

charts.

5.2.12 EPA 8000A Method Series, Gas Chromatography

OC Parameter

Calibration

Acceptance Criteria

< 20 % RSD

Frequency

Must have
calibration blank
and f i v e std.

Corrective
Act ion
Recalibrate new
5 point

Daily Calibration Ver i f i ca t i on

Continuing Calibration
Veri f i ca t i on

Method Blank

< 15% diff from initial response. Each day.

% D i f f for RF < 15% from initial
RF.

< Detection Limit or < 5 % of

Reinject or,
Recalibrate with
new 5 point.

Every 10 sample s Reinject or,
and at the end of the Recalibrate with
batch.
Each extraction or

new 5 point.
Reextract.

regulatory limit or < 5% of sample analysis batch.
cone.



5.2.12 EPA 8000A Method Series, Gas C h r o m a t o g r a p h y

Sect ion No. 5
Date 0 1 / 0 1 / 9 7
Page 15 of 42

OC Parameter

Lab Control S a m p l e
( L C S )

Matrix Spike

Matrix Spike Dupl i ca t e s

Internal Standard s

Surrogates

Acceptance Criteria

QC T a b l e in method.

QC T a b l e 4 in method.

QC T a b l e 4 in method.

Frequency

Each extraction
batch.

Every 20 samples.

Every 20 samples.

Based on lab established control Every standard,
limits. blank, and sample

Based on lab established control Every standard,
limits. blank, and sample

Corrective
Action
Recalibrate, or if
necessary re-
extract.
Case Narrative
i f Neces sary
Case Narrat ive
i f Neces sary
Reinj e c t , or if
necessary
reextract.
Reinjec t , or if
necessary
reextract; f l a g
surrogate data
with « and Case
Narrative.

Retention Time Windows < 3 times standard deviation of 3
stds analyzed over 72 hours.

Each time column
replaced or
conditions change.

Re-establish
window.

N o t e : 2nd column confirmation should be employed if necessary.

5.2.13 EPA Method 8240B, V o l a t i l e Organics by GC/MS

OC Parameter

Calibration

Daily Calibration Ver i f i ca t i on

Acceptance Criteria Frequency

< 30 % RSD for CCCs and < 15% As needed,
for all other compounds. Must
have calibration blank and f i v e std

% Drift for cone. < 20% for Every 12 hours.
CCCs.
Min RF for S P C C s is 0.300 (0.10
for Bromoform).

Corrective
Action
Construct
cal ibrat ion
curve using 1st
or higher
regression f i t .
Reinject or,
Recalibrate with
new 5 point.



Sect ion No. 5
Date 0 1 / 0 1 / 9 7
Page 16 of 42

5.2.13 EPA Method 8240B, V o l a t i l e Organics by G C / M S

OC Parameter

Method Blank

Lab Control S a m p l e
( L C S )
Matrix Spike

Matrix S p i k e Duplicate s

Internal Standards

Surrogates

Tune - BFB

Acceptance Criteria Frequency

< Detection Limit or < 5 % of Each analytical
regulatory limit or < 5% of sample batch,
cone.

QC Tabl e 6 in method.

T a b l e 6 in Method or s ta t i s t i ca l ly
derived control limits, whichever
is most stringent.
Tabl e 6 in Method or s t a t i s t i c a l l y
derived control limits, whichever
is most stringent.
- 50% to 100% of average area.
- must be +/- 0.5 min RT window.
QC Tabl e 8 in method. Also lab
established control limits.

Tabl e 3 in method.

Each extraction
batch.
Every 20 samples.

Every 20 samples .

Every standard,
blank, and sample
Every standard,
blank, and sample

Every 12 hours.

Corrective
Action
Reanalyze
blank, determine
& eliminate
source of
contamination.
Recalibrate and
re-analyze.
Case Narrative
i f Neces sary

Case Narrative
if Necessary

Reanalyze
sample.
Re-analyze or
f l a g surrogate
data wi th«and
Case Narrat ive .
T r o u b l e shoot
and retune until
passes.

5.2.14 EPA Method 8270B, S e m i v o l a t i l e Organics by GC/MS

OC Parameter

Calibration

Daily Calibration Ver i f i ca t i on

Acceptance Criteria

<30 % RSD for CCCs and <15 %
for all other compounds.

% Drif t for cone < or equal to 20
f o r C C C ' s . 2 0 % d r i f t criteria
a p p l i c a b l e to all compounds if
C C C ' s n o t analyzed.
Min RF for S P C C s is 0.05.

Frequency

Must have
calibration blank
and f i v e std.

Every 12 hours.

Corrective
Action
Construct
ca l i b ra t i on
curve using 1 st
or higher
regression f i t .
Rein j e c t or,
Recal i bra t e w i t h
new 5 point.



5.2.14 EPA Method 8270B, S e m i v o l a t i l e Organics by G C / M S

Section No. 5
Date 0 1 / 0 1 / 9 7
Page 17 of 42

OC Parameter

Method Blank

Lab Control S a m p l e
( L C S )

Matrix Spike

Matrix Spike Duplicates

Internal Standards

Surrogates

Acceptance Criteria Frequency

Tune - DFTPP

< Detection Limit or < 5 % of Each extraction
regulatory limit or < 5% of sample batch,
cone.
QC T a b l e 6 in method.

T a b l e 6 in method or s t a t i s t i ca l ly
derived control limits, whichever
is most stringent
T a b l e 6 in method or s ta t i s t i ca l ly
derived control l imits , whichever
is most stringent
- 50% to 100% of average area.
- must be +/- 0.5 RT window

QC T a b l e 8 in method. A l s o lab
established control limits.

T a b l e 3 in method.

Each extraction
batch.

Every 20 samples.

Every 20 samples.

Every standard,
blank, and sample

Every standard,
blank, and sample

Every 12 hours.

Corrective
Action
Reextract.

Recalibrate, or if
necessary re-
extract.
Case Narrative
if Neces sary

Case Narrative
if Nece s sary

Reinject, or if
necessary
reextract.
Reinjec t , or if
necessary
reextract; f l a g
surrogate data
with « and Case
Narrative.
Trouble shoot
and retune until
passes.

5.2.15 EPA Method 8260A, V o l a t i l e Organics by GC/MS

OC Parameter

Calibration

Acceptance Criteria

Daily Calibration Veri f i ca t ion

< 30% RSD for CCCs and <
15% for all other compounds. and f iv e std.

RF for Bromoform is >0.10
and chloromethane and 1,1-
dichloroethane are 0.10.
% Drif t for cone. < 20.

Frequency

Must have calibration blank

Every 12 hours.

Corrective
Action
Construct
calibration
curve using 1 st
or higher
regression f i t .
Reinject or
Recalibrate
with new 5
point.



5.2.15 EPA Method 8260A, V o l a t i l e Organics by G C / M S

Section No. 5
Date 0 1 / 0 1 / 9 7
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OC Parameter

Method Blank

Acceptance Criteria Frequency

Lab Control S a m p l e (LCS)

Matrix Spike

Internal Standards

Surrogates

Tune-BFB

< Detection Limit or < 5% of Each analytical batch,
regulatory limit or ,< 5 % of
sample concentration.

QC T a b l e 6 in method. Each batch.

Tabl e 6 in method or Every 20 sampl e s ,
s t a t i s c a l l y derived control
limits, whichever is most
stringent.
50% to 100% of average area. Every standard, blank and
Must be +/- 0.5 min RT sample.
window.
QC T a b l e 8 in method. A l s o Every standard, blank, and
lab. established control limits. sample.

T a b l e 4 in method. Every 12 hours.

Corrective
Act i on
Reanalyze
blank.
Determine and
eliminate
source of
contamination.
Correct
problem and re-
analyze batch.
Narrative if
necessary.
Case Narrat ive
if necessary.

Re-analyze
sample.

Re-analyze
sample, f l a g
data w i t h « a n d
Case Narrat iv e .
Trouble shoot
and retime until
passes.

5.2.16 EPA Method 8310, Polynuclear Aromat i c Hydrocarbons by H P L C

OC Parameter

Calibration

Daily Calibration V e r i f i c a t i o n

Acceptance Criteria

< 20 % RSD

% D i f f for RF < 15% from
initial response.

Frequency

Must have calibration blank
and f iv e standards.
Each day.

Corrective
Action
Recalibrate new
5 point.
Reinject or,
Recalibrate
with new 5
point.



5.2.16 EPA Method 8310, Polynuclear Aromatic Hydrocarbon s by H P L C

Section No. 5
Date 0 1 / 0 1 / 9 7
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OC Parameter

Continuing Calibration
Veri f i ca t ion

Quality Control Check S a m p l e

Method Blank

Lab Control S a m p l e (LCS)

Matrix Spike

Matrix S p i k e Duplicate

Internal Standards

Surrogates

Acceptance Criteria

% D i f f for RF < 15 % from
initial RF.

Compare to QC Acceptance
Criteria in method.

< Detection Limit or < 5%
regulatory limit or < 5% of
sample concentration.
QC T a b l e 3 in method.

T a b l e 3 in method or
s ta t i s ca l ly derived control
limits whichever is most
stringent.
Tabl e 3 in method or
s ta t i s ca l ly derived control
limits whichever is most
stringent.
Based on laboratory control
limits.

Based on lab. Establi shed
control limits.

Retention Time Windows < 3 times standard deviation
of 3 stds analyzed over 72
hours.

Corrective
Action
Reinject or,
Recalibrate
with new 5
point.
Check system,
recalibrate,
reanalyze batch.
Reextract.

Recalibrate, or
if necessary
reextract.
Case Narrative
if necessary.

Case Narrative
if necessary.

Reinjec t , or if
necessary,
reextract.
Reinjec t , or if
necessary
reextract: f l a g
surrogate data
with « and Case
Narrative.

Each time column replaced or Re-es tabl i sh window,
conditions change.

Frequency

Every 10 samples.

One per batch.

Each extraction batch.

Each extraction batch.

Every 20 samples.

Every 20 samples.

Every standard, blank, and
sample.

Every standard, blank, and
sample.



5.2.17 EPA 9000, Conventional Chemistries

Sect ion No. 5
Date 0 1 / 0 1 / 9 7
Page 20 of 42

OC Parameter

Calibration

Daily Calibration Veri f i ca t i on

Method Blank

Laboratory Control S a m p l e
( L C S )

Matrix Spike

Matrix S p i k e Duplicate

Duplicate s

Acceptance Criteria

Correlation C o e f f . > 0.995.
Must have calibration blank
and 3 to 5 standards.
% D i f f < 10 % from initial
calibration

< Detection Limit or < 5 % of
regulatory limit.

Based on lab established
control limits. A l s o should be
< 10 % diff.
Based on lab established
control limits.
Based on lab established
control limits.
Based on lab es tabli shed
control limits.

Frequency

Method dependent-minimum
once per quarter.

Each day. A l s o a f t e r every 10
samples.

Each extraction batch.

Each extraction batch.

Every 10 samples.

Every 10 samples.

Every 10 samples.

Corrective
Action
Generate new
calibration
curve.
Reanalyze or
Generate new
calibration
curve.
Reextract, or
change solvent
lot.
Recalibrate, or
if necessary
reanalyze.
Case Narrative
if necessary.
Case Narrative
if necessary.
Case Narrative
if necessary.

5.2.18 EPA Method 9020B, T o t a l Organic H a l i d e s

OC Parameter

Calibration

Method Blank

Blank standards
Calibration standards

Breakthrough

Acceptance Criteria

Net recovery within 10% of
the standard value.
< Detection Limit.

< Detection limit.
Net response within 10% of
the calibration standard value.
Not exceed 10% of the second
column total measurement.

Laboratory Control S a m p l e ( L C S ) +/- 20% of true value
(Mandatory).

Frequency

Each analytical batch.

Each analytical batch and
every 8 samples.
Each analytical batch.
Each analytical batch and
every 10 samples.
Each analyt i ca l batch.

Each analytical batch

Corrective
Action
Recalibrate.

Wash and
repeat.
Repeat.
Recalibrate.

Repeat s a m p l e
analysis.
Recalibrate.



5.2.18 EPA Method 9020B, T o t a l Organic H a l i d e s

OC Parameter

Duplicate s
Matrix S p i k e

Matrix Spike Duplicate

Acceptance Criteria

RPD 20%
75-125% Recovery

75-125% Recovery

Section No. 5
Date 0 1 / 0 1 / 9 7
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Frequency

Every sample.
Every 10 samples.

Every 10 samples.

Corrective
Action
Reanalyze.
Case Narrative
if necessary.
Case Narrative
if necessary.

5.2.19 EPA Methods 73 J.I AND 73.4.2, Reactive Cyanide and S u l f i d e

OC Parameter

Method Blank

Check Standard

Duplicate s

Acceptance Criteria

< Detection limit.

S t a t i s t i c a l l y derived control
limits.

RPD 20%.

Frequency

Each analytical batch.

Each analytical batch.

Every 20 samples .

Corrective
A c t i o n
Reanalyze.
Determine
source of
contamination.
Reanalyze or if
necessary
prepare new
standard.
Reanalyze.

5.2.20 ASTM Method D92-85, F l a s h p o i n t by Cleveland Open Cup

QC Parameter
Duplicate

Acceptance Criteria
+/-15 degrees F.

Frequency
Every 20 samples.

Corrective Act ion
Reanalyze.

5.2.21 ASTM D93-85, SW846 Method 1010, F l a s h p o i n t by Pensky-Martens

QC Parameter
Standard
Duplicate

Acceptance Criteria
79-83 degrees F.
+/- 4 degrees F.

Frequency
Every analytical batch.
Every 20 samples.

Corrective A c t i o n
Reanalyze.
Reanalyze.



5.2.22 DRO by 8015B, Gas Chromatography

Section No. 5
Date 0 1 / 0 1 / 9 7
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OC Parameter

Calibration

Acceptance Criteria

< 20 % RSD

Frequency

Must have calibrat.
blank and f iv e std.

Corrective
Act ion
Recalibrate new
5 point

Daily Calibration V e r i f i c a t i o n

Continuing Calibration
Veri f i ca t i on

Method Blank

Lab Control S a m p l e
( L C S )

Matrix S p i k e

Matrix S p i k e Duplicates

Internal Standards

Surrogates

< 15% diff from initial response. Each day every 12
hours

% D i f f for RF < 15% from Init ia l Every 10
RF. samples

< Detection Limit or < 5 % of Each extraction or
regulatory limit or < 5% of sample analysis batch.
cone.
Lab historical limits

Lab historical limits

Based on lab established control
limits
Based on lab established control
limits.

Each extraction
batch.

Every 20 samples.

Every 20 samples.
Every standard,
blank, and sample

Based on lab established control Every standard,
limits. blank, and sample

Retention Time Windows < 3 times standard deviation of 3 Each time column
s tds analyzed over 72 hours. replaced or

conditions change.

Reinject or,
Recalibrate with
new 5 point.
Reinject or,
Recalibrate with
new 5 point.
Reextract.

Recalibrate, or if
necessary re-
extract.
Case Narrative if
Neces sary
Case Narrat ive if
Necessary
Reinjec t , or if
necessary
reextract.
Reinjec t , or if
necessary
reextract; f l a g
surrogate data
with « and Case
Narrative.
Re-establish win



5.2.23 DRO by Alaska AK102.0, Gas Chromatography

Sect ion No. 5
Date 0 1 / 0 1 / 9 7
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OC Parameter

Calibration

Acceptance Criteria

< 25% RSD

Frequency

Must have calibration
blank and at least 3
standards - 5
recommended.

Corrective
A c t i o n
Use curve or
Recalibrate
with new 5
point

Daily Calibration Veri f i ca t i on

Continuing Calibration
Veri f i ca t i on

Method Blank

Lab Control S a m p l e
(LCS & L C S D )

Matrix S p i k e

Matrix S p i k e Duplicates

Internal Standards
Surrogates

< 25% d i f f from initial avg.
response factor.

% D i f f for RF < 25% from initial
avg. response factor.

< Detection Limit or < 5 % of
regulatory limit or < 5% of
sample cone.
Within 25% of true value.
%RPD <20.

Not S p e c i f i e d -
D e f a u l t to lab historical

N o t S p e c i f i e d
D e f a u l t to lab historical

Not Recommended
50-150% for f i e l d samples.

Each day or every 12
hours.

Every 12 hours.

Each extraction or
analysis batch.

Every 10
s a m p l e s . ( L C S & L C S
D every 20 s a m p l e s )

Recommended.
D e f a u l t to every 20
samples
Recommended.
D e f a u l t to every 20
samples
N / A
Every standard,
blank, and sample

Retention Time Windows ± 3 times standard deviation of 3
inj e c t i on of n-Alkane standard
analyzed over 72 hours.

Each time column
replaced or
conditions change.

Reinject or,
Recalibrate
with new 5
point.
Reinjec t or,
Recalibrate
with new 5
point.
Reextract.

Recalibrate, or
if necessary
re-analyze
batch.
Case Narrative
if Neces sary

Case Narrative
i f Nece s sary

N / A
Reinjec t , or if
necessary
reextract; f l a g
surrogate data
with* and
Case
Narrative.
Re-establi sh
window.
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OC Parameter

Calibration

Daily Calibration Veri f i ca t ion

Continuing Calibration
Veri f i ca t i on

Method Blank

Lab Control S a m p l e
( L C S )

Matrix Spike

Matrix Spike Duplicates

Internal Standards
Surrogates

Acceptance Criteria

< 25% RSD

< 25% d i f f f rom predicted
response.

% D i f f for calibration fac tor <
25% from initial standard
calibration factor.

< Detection Limit or < 5 % of
regulatory limit or < 5% of
sample cone.
Within 50 to 100% of true value.
%RPD <20.

Not S p e c i f i e d -
D e f a u l t to lab historicals

N o t S p e c i f i e d -
Defaul t to lab his toricals

Not Recommended
50-150% for f i e l d samples.

Frequency

Must have calibration
blank and at least 3
standards
Each day.

P e r i o d i c a l l y
Defaul t to every 10
samples

Each extraction or
analysis batch.

LCS & L C S D every
20 samples

Recommended.
D e f a u l t to every 20
sample s
Recommended.
Defaul t to every 20
sample s
N / A
Every standard,
blank, and sample

Retention Time Windows ± 3 times standard deviation of
absolute retention time of 3
injections of Gasoline component
standard analyzed over 72 hours.

Each time column
replaced or
conditions change.

Corrective
Action
Recalibrate
with new 3
point
Reinject or,
Recalibrate
with new 3
point.
Reinject or,
Recalibrate
with new 3
point.
Reextract.

Recalibrate, or
if necessary re-
analyze batch.
Case Narrative
i f Neces sary

Case Narrative
i f Nece s sary

N / A
Reinject , or if
necessary
reextract; f l a g
surrogate data
with « and Case
Narrative.
Re-establish
window.
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5.2.25 DRO by C a l i f o r n i a LUFT, Gas Chromatography
OC Parameter Acceptance Criteria
Calibration Not s p e c i f i e d

Defaul t to < 20%
RSD

Daily Calibration Veri f i ca t ion % D i f f for response < 10%
from predic ted response.

Frequency
Must have calibration blank
and at least 3 standards

Each day

Corrective A c t i o n
Recalibrate with new 3
point

Reinjec t or, Recal ibra t e
with new 3 point.

Continuing Calibration
Veri f i ca t ion
Method Blank

Lab Control S a m p l e
( L C S )

__ Matrix Spike

N o t S p e c i f i e d
D e f a u l t to < 10%

N o t s p e c i f i e d
D e f a u l t to every 12 hours

< Detection Limit or < 5 % of Each extraction or analysis
regulatory limit or < 5% of batch,
sample cone.
N o t S p e c i f i e d
Defaul t to laboratory limits
N o t S p e c i f i e d
D e f a u l t to laboratory limits

Each extraction batch

Every 20 samples

Recalibrate

Reextract.

Recalibrate and if
necessary reextract
Case Narrative if
necessary

Matrix S p i k e Duplicates

Internal Standards
Surrogates

Retention Time Windows

N o t S p e c i f i e d
D e f a u l t to laboratory limits
Not Recommended
N o t S p e c i f i e d
Defau l t to laboratory
historicals

N o t S p e c i f i e d

Every 20 samples

N / A
Every standard, blank, and
sample

N / A

Case Narrative if
necessary
N / A
Reinject or if necessary
reextract; f l a g surrogate
data with « and Case
Narrat iv e .
N / A

5.2.26 DRO by C a l i f o r n i a LUFT, Gas Chromatography
OC Parameter Acceptance Criteria

Calibration

Daily Calibration V e r i f i c a t i o n

N o t s p e c i f i e d
D e f a u l t to < 20%
RSD
% D i f f for response < 10%
f rom predicted response.

Frequency

Must have calibration blank
and at least 3 standards

Each day

Corrective
Action
Recalibrate
with new 3
point
Reinject or,
Recalibrate
with new 3
point.
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5.2.26 DRO by C a l i f o r n i a LUFT, Gas Chromatography
OC Parameter Acceptance Criteria

Continuing Calibration
Veri f i ca t i on
Method Blank

Lab Control S a m p l e
( L C S )

Matrix Spike

N o t S p e c i f i e d
D e f a u l t to < 10%

Frequency

Not sp e c i f i ed
Defaul t to every 12 hours

< Detection Limit or < 5 % of Each extraction or analysis
regulatory limit or < 5% of batch,
sample cone.
N o t S p e c i f i e d
Defaul t to laboratory limits

N o t S p e c i f i e d
Defau l t to laboratory limits

Each extraction batch

Every 20 samples

Corrective
Action
Recalibrate

Reextract.

Recalibrate and
if necessary
reextract
Case Narrative
if necessary

Matrix S p i k e Duplicates

Internal Standards
Surrogates

N o t S p e c i f i e d
Defau l t to laboratory limits
Not Recommended
N o t S p e c i f i e d
Defaul t to laboratory
historicals

Every 20 samples

N / A
Every standard, blank, and
sample

Retention Time Windows N o t S p e c i f i e d N / A

Case Narrative
if necessary
N / A
Reinject or if
necessary
reextract; f l a g
surrogate data
with « and Case
Narrative.
N / A

5.2.27 DRO by I O W A OA-2, Gas C h r o m a t o g r a p h y
OC Parameter Acceptance Criteria Frequency Corrective

Action
Calibration

Daily Calibration V e r i f i c a t i o n

Continuing Calibration
V e r i f i c a t i o n

Correlation c o e f f i c i e n t of >
0.995 OR
< 20% RSD
± 20% d i f f from predicted
response.

Not required
D e f a u l t to ± 20% diff from
predicted response

Must have calibration blank
and at least 3 standards

Each day.

Not required
D e f a u l t to every 10 sample s

Recalibrate
with new 3
point
Reinject or,
Recalibrate
with new 3
point.
Reinjec t or,
Recalibrate
with new 3
point.
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5.2.27 DRO by I O W A OA-2, Gas Chromatography
OC Parameter Acceptance Criteria

Method Blank

Lab Control S a m p l e
( L C S )

Matrix Spike

Matrix Spike Dupl i ca t e s

Internal Standards
Surrogates

Retention Time Windows

Frequency

< Detection Limit or < 5 % of Each extraction or analysis
regulatory limit or < 5% of batch,
sample cone.
Not Required Each batch
D e f a u l t to lab historical limits

Lab historical limits

Lab historical limits

Not Recommended
Lab historical limits.

Each Batch of 20
samples
Each Batch of 20
samples
N / A
Every standard, blank,
sample, and spike

± 3 times standard deviation Each time column replaced or
of absolute retention time of 3 conditions change,
in j e c t ions of all single
component standard mixtures
analyzed over 72 hours.

Corrective
Act ion
Reextract.

Recalibrate or if
necessary
reextract batch
Case Narrative
if Neces sary
Case Narrative
if Necessary
N / A
Reinjec t , or if
necessary
reextract; f l a g
surrogate data
with « and Case
Narrative.
Re-establish
window.

5.2.28 DRO by Oklahoma M o d i f l e d 8015, Gas C h r o m a t o g r a p h y
OC Parameter Acceptance Criteria Frequency

Calibration Correlation C o e f f i c i e n t z 0.99 Must have calibration blank
and three std.

Corrective
A c t i o n
Recalibrate new
3 point

Daily Calibration Veri f i ca t ion

Continuing Calibration
Ver i f i ca t i on

± 20% of expected result. Each day.

N o t S p e c i f i e d N o t s p e c i f i e d
D e f a u l t to ± 20% of expected Defau l t to every 10 sample s
result

Reinject or,
Recalibrate
with new 3
point.
Reinject or
Recalibrate
with new 3
point
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5.2.28 DRO by Oklahoma M o d i f i e d 8015, Gas Chromatography
OC Parameter Acceptance Criteria Frequency

Method Blank

Lab Control S a m p l e
( L C S / L C S D )

Matrix Spike

Matrix S p i k e Duplicate s

Internal Standard s
Surrogates

< Detection Limit or < 5 % of
regulatory limit or < 5% of
sample cone.
Waters: ± 20% of known
concentration
Soil s: ± 40% of known
concentration
Same as LCS (if analyzed).

Same as LCS (if analyzed).

Not required.
N o t s p e c i f i e d
D e f a u l t to lab historicals

Retention Time Windows Indiv idual component ±0.1
min of the RT in the
calibration run.

Each batch, and af t er every 10
samples.

LCS/LCSD every 10 samples.

Not s p e c i f i c a l l y required.
D e f a u l t to each batch
Not s p e c i f i c a l l y required.
D e f a u l t to each batch
Not required.
N o t s p e c i f i e d
D e f a u l t to every standard,
sample, blank and spike.

Each time column replaced or
conditions change.

Corrective
Action
Reanalyze.

Recalibrate, or
if necessary re-
analyze batch.

Case N a r r a t i v e
if necessary
Case Narrative
if necessary
N / A .
R e i n j e c t , or if
necessary
reextract; f l a g
surrogate data
with « and Case
Narrat ive
Re-establish
window.

5.2.29 DRO by Oregon T P H - D , Gas C h r o m a t o g r a p h y
OC Parameter Acceptance Criteria

Calibration

Daily Calibration Veri f i ca t ion

Continuing Calibration
V e r i f i c a t i o n

Method Blank

Linear if using one point.
Defau l t to < 20% RSD
Not s p e c i f i e d .
Defaul t to ± 15%
of known value.
N o t s p e c i f i e d .
D e f a u l t to ± 15% of known
value.
< Detection Limit or < 5 % of
regulatory limit or < 5% of
sample cone.

Frequency

N o t s p e c i f i e d
Recommended 4 point
Not s p e c i f i e d .
D e f a u l t each day

N o t s p e c i f i e d .
D e f a u l t to every 10 sample s

Each extraction or analysis
batch.

Corrective
Action
Recalibrate.

N / A .

N / A .

Reextract.
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5.2.29 DRO by Oregon T P H - D , Gas Chromatography
OC Parameter Acceptance Criteria

Lab Control S a m p l e
( L C S )

Matrix Spike

Matrix Spike Duplicate s

Internal Standards
Surrogates

Frequency

Not sp e c i f i ed Not required
D e f a u l t to lab historical limits D e f a u l t to each batch

Not required.
Defaul t to lab historicals
Matrix dup l i ca t e criteria not
s p e c i f i e d .
Defaul t to lab historicals
Not required.
50-150% recovery.

Not required.
Defaul t to each batch.
Every 7 samples.

Not required.
Prior to extraction for Every
standard, blank, and sample

Retention Time Windows S t u d y is not required. N / A

Corrective
Action
Recalibrate or if
necessary
reanalyze batch
Case Narrative
if necessary
Case Narrative
i f Necessary

N / A .
Reinject, or if
necessary
reextract; f l a g
surrogate data
with « and Case
Narrative.
N / A .

5.230 DRO by Tennessee, Gas Chromatography
OC Parameter Acceptance Criteria

Calibration

Daily Calibration Ver i f i ca t i on

< 25% RSD

< 25% d i f f from predicted
response.

Frequency

Must have calibration blank
and at least 5 standards

Each day.

Continuing Calibration Ver i f i ca t i on % Diff for calibration fac tor < Every 10 samples and at the
25% from initial standard end of the batch,
calibration factor.

Method Blank

Lab Control S a m p l e
( L C S )

< Detection Limit or < 5 % of Each extraction or analysis
regulatory limit or < 5% of batch,
sample cone.
Within 50 to 100% of true
value.
%RPD <20.

LCS & L C S D every 20
samples

Corrective
Action
Recalibrate
with new 5
point.
Reinject or,
Recalibrate
with new 5
point.
Reinject or,
Recalibrate
with new 5
point.
Reextract.

Recalibrate, or
if necessary re-
analyze batch.
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5.230 DRO by Tennessee, Gas Chromatography
OC Parameter Acceptance Criteria

_ Matrix Spike

Matrix Spike Duplicates

Internal Standards
— Surrogates

Retention Time Windows

Not S p e c i f i e d -
Defaul t to lab historicals
N o t S p e c i f i e d
Defaul t to lab historicals
Not Recommended
50-150% for f i e l d samples.

Frequency

Every batch of 20 sample s

Every batch of 20 samples

N / A
Every standard, blank, and
sample

± 3 times standard deviation Each time column replaced or
of absolute retention time of 3 conditions change.
injections of Gasoline
component standard analyzed
over 72 hours.

Correct ive
Act i on
Case Narrative
i f Neces sary
Case Narrat ive
if Neces sary
N / A
Reinject , or if
necessary
reextract; f l a g
surrogate data
with « and Case
Narrative.
Re-establish
window.

5.2.31 DRO by Washington W T H P - D , Gas Chromatography
OC Parameter Acceptance Criteria Frequency

Calibration

Daily Calibration Ver i f i ca t i on

Correlation C o e f f i c i e n t
;> 0.990
Waters also have option of
using CF if RSD z 20%.
± 15% of expected result.

Continuing Calibration Veri f i ca t ion ± 15% of expected result.

Must have calibration blank
and at least 5 s tandards

Daily and at end of batch.

Every 10 samples.

Method Blank

Lab Control S a m p l e
( L C S )

Matrix S p i k e

Every batch (1 per 20
sample s).

Not required. Not s p e c i f i e d
Defaul t to lab historical limits D e f a u l t to each batch

N o t s p e c i f i e d
D e f a u l t to Lab historical
limits

N o t s p e c i f i e d
D e f a u l t to each batch

Corrective
Action
Recalibrate
with new 5
point.

Recalibrate
with new 5
point.
Recalibrate
with new 5
point.
Reextract or
reanalyze.
Recalibrate or
reanalyze if
necessary
Reanalyze
Case Narrative
if necessary
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5.231 DRO by W a s h i n g t o n W T H P - D , Gas Chromatography
OC Parameter Acceptance Criteria Frequency

Matrix Spike Duplicates

Internal Standards
Surrogates

Retention Time Windows

Matrix duplicate criteria not
sp e c i f i ed .
Defau l t to Lab historical
limits
Not required.
50-150% for f i e l d samples.

S t u d y is not
required.

Every 10 samples.

N / A .
Every standard, blank, and
sample

N / A .

Corrective
Action
Case Narrative
if Necessary

N / A .
Reinjec t , or if
necessary
reextract; f l a g
surrogate data
with « and Case
Narrative.
N / A .

5.2.32 DRO by Wisconsin M o d i f i e d DRO, Gas Chromatography
OC Parameter Acceptance Criteria Frequency

Calibration Correlation C o e f f i c i e n t
£ 0.990

Must have calibration blank
and f iv e std.

Corrective
A c t i o n
Recal i bra t e new
5 point

Daily Calibration Veri f i ca t i on

Continuing Calibration
Veri f i ca t i on

Method Blank

Lab Control S a m p l e
( L C S / L C S D )
Matrix S p i k e

Matrix S p i k e Dupl i ca t e s

± 20 % of known value

± 20% of known value.

Waters: < 0 . 1 m g / L
S o i l s : <10.0 mg/kg.
80-120% recovery
RPD < 20%.

Each day.

Every 10 samples.

Each extraction or analysis
batch.
Each extraction batch (every
20 sample s).

Not required. D e f a u l t to each batch
Defau l t to lab historical limits
Not required. D e f a u l t to each batch
D e f a u l t to lab historical limits

Reinjec t or,
Recalibrate
with new 5
point.
Reinject or,
Reca l i bra t e
with new 5
point.
Reextract.

Reextract or
reanalyze.
Case Narrative
if necessary
Case N a r r a t i v e
i f necessary

Internal Standards -50% to +100%.
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OC Parameter

Surrogates

Acceptance Criteria

min 80% recovery.

Frequency

Every standard, blank, and
sample

Corrective
Action
Reinject , or if
necessary
reextract; f l a g
surrogate data
with « and Case
Narrative.

Retention Time Windows 0.1 min before the onset of n-
decane and ending 0.1 min
af t er the conclusion of n-
octacosane

Each time column replaced or Re-establish
conditions change. window.

5.233 GRO by 8015B, Gas Chromatography

OC Parameter

Calibration

Acceptance Criteria

< 2 0 % R S D

Frequency

Must have
calibration blank
and f iv e std.

Corrective
Action
Recalibrate new
5 point

Daily Calibration Veri f i cat ion

Continuing Calibration
Veri f i ca t i on

Method Blank

Lab Control S a m p l e
( L C S )

Matrix Spike

Matrix S p i k e Dupl i ca t e s

Internal Standard s

< 15% d i f f from initial response. Each day, every 12
hours

% D i f f . for RF < 15% from initial Every 10 samples.
RF.

< Detection Limit or < 5 % of Each extraction or
regulatory limit or < 5% of sample analysis batch,
cone.
Lab historical limits

Lab historical limits

Lab historical limits

Each Batch

Every 20 samples.

Every 20 samples.
Based on lab established control Every standard,
limits. blank, and sample

Reinject or,
Recalibrate with
new 5 point.
Reinject or,
Recalibrate with
new 5 point.
Reextract.

Reanalyze batch,
Case Narrative if
Necessary
Case Narrative if
Nece s sary
Case Narrative if
Neces sary
Reinjec t , or if
necessary
reextract.
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OC Parameter

Surrogates

Acceptance Criteria

Based on lab es tabli shed control
limits.

Frequency

Every standard,
blank, and sample

Corrective
Action
Reinjec t , or if
necessary
reextract; f l a g
surrogate data
with « and Case
Narrative.

Retention Time Windows < 3 times standard deviation of 3
std. analyzed over 72 hours.

Each time column
replaced or
conditions change.

Re-establish
window.

5.234 GRO by Alaska AK101.0, Gas Chromatography
OC Parameter A c c e p t a n c e Criteria

Calibration <25%RSD

Frequency

Must have calibration
blank and at least 3
standards - 5
recommended.

Correct ive
Action
Use curve or
Recalibrate
with new 5
point

Daily Calibration Ver i f i ca t i on

Continuing Calibration
V e r i f i c a t i o n

Method Blank

Lab Control S a m p l e
(LCS & L C S D )

Matrix S p i k e

Matrix S p i k e Duplicates

< 25% diff from initial avg
response factor.

Each day or every 12
hours.

% D i f f . for RF < 25% from initial Every 12 hours,
avg. response factor.

< Detection Limit or < 5 % of
regulatory limit or < 5% of
sample cone.
Within 25% of true value.
%RPD <20.

Not S p e c i f i e d -
Defaul t to lab historical
Not S p e c i f i e d -
D e f a u l t to lab historical

Each extraction or
analysis batch.

Every 10
s a m p l e s . ( L C S & L C S
D every 20 sample s)
Every 20 samples.

Every 20 samples.

Reinject or,
Recalibrate
with new 5
point.
Reinject or,
Recalibrate
with new 5
point.
Reextract.

Recalibrate, or
if necessary re-
analyze batch.
Case Narrative
i f Necessary
Case Narrative
i f Nece s sary

Internal Standards NOT Recommended N / A N / A
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5.234 GRO by Alaska AKIOI.O, Gas Chromatography
OC Parameter Acceptance Criteria

Surrogates

Retention Time Windows

50-150% for f i e l d samples.

± 3 times standard deviation of 3
injection of n-Alkane standard
analyzed over 72 hours.

Frequency

Every standard,
blank, and sample

Each time column
replaced or
conditions change.

Corrective
Action
Reinject , or if
necessary
reextract; f l a g
surrogate data
with « and Case
Narrative.
Re-establish
window.

5.235 GRO by API, Gas Chromatography
OC Parameter Acceptance Criteria

Calibration

Daily Calibration Veri f i ca t ion

Continuing Calibration
Veri f i ca t i on

Method Blank

Lab Control Sample
( L C S )

Matrix S p i k e

Matrix S p i k e Dupl i ca t e s

Internal S t a n d a r d s

< 25% RSD

< 25% d i f f from predi c t ed
response.

% D i f f . for calibration f a c t o r <
25% from initial standard
calibration factor.

< Detection Limit or < 5 % of
regulatory limit or < 5% of
sample cone.
Within 50 to 100% of true value.
%RPD <20.

Not S p e c i f i e d -
Defaul t to lab historicals
Not S p e c i f i e d -
D e f a u l t to lab historicals
NOT Recommended

Frequency

Must have calibration
blank and at least 3
standards
Each day.

Every 10 samples .

Each extraction or
analysis batch.

LCS & L C S D every
20 sample s

Every 20 sample s .

Every 20 sample s .

N / A

Corrective
Action
Recalibrate
with new 3
point
Reinject or,
Recalibrate
with new 3
point.
Reinje c t or,
Recalibrate
with new 3
point.
Reextract.

Recalibrate, or
if necessary re-
analyze batch.
Case N a r r a t i v e
i f Nece s sary
Case Narrat ive
i f Nece s sary
N / A
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5.235 GRO by API, Gas Chromatography
OC Parameter Acceptance Criteria

Surrogates 50-150% for f i e l d samples.

Frequency

Every standard,
blank, and sample

Corrective
Action
Reinjec t , or if
necessary
reextract; f l a g
surrogate data
with « and Case
Narrative.

Retention Time Windows ± 3 times standard deviation of Each time column
absolute retention time of 3 replaced or
injec t ions of Gasol ine component conditions change,
standard analyzed over 72 hours.

Re-establi sh
window.

5.236 GRO by C a l i f o r n i a LUFT, Gas Chromatography
OC Parameter Acceptance Criteria

Calibration

Daily Calibration Ver i f i ca t i on

Continuing Calibration
V e r i f i c a t i o n
Method Blank

Lab Control S a m p l e
( L C S )

Matrix S p i k e

Not S p e c i f i e d -
D e f a u l t to < 20% RSD

% D i f f . for response < 10%
from pred i c t ed response.

Frequency

Must have calibration blank
and at least 3 standards

Each day

Not S p e c i f i e d - D e f a u l t to <10 Not S p e c i f i e d -Defaul t to
% every 12 hours
< Detection Limit or < 5 % of Each extraction or analysis
regulatory limit or < 5% of batch,
sample cone.
Not S p e c i f i e d -
D e f a u l t to lab historical

Not S p e c i f i e d -
Defaul t to lab historicals

Each Batch

Every 20 samples.

Corrective
Action
Recalibrate
with new 3
point
Reinject or,
Recalibrate
with new 3
point.
Recalibrate

Reextract.

Reanalyze
batch, Case
Narrative if
Neces sary
Case Narrative
if Necessary

Matrix S p i k e Duplicate s Not S p e c i f i e d -
Defau l t to lab his toricals

Every 20 samples. Case Narrative
i f Neces sary

Internal Standards NOT Recommended N / A N / A
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5.236 GRO by C a l i f o r n i a LUFT, Gas Chromatography
OC Parameter Acceptance Criteria

Surrogates Not S p e c i f i e d -
Defaul t to lab historical

Retention Time Windows S t u d y is Not Required

Frequency

Every standard, blank, and
sample

N / A

Corrective
Action
Reinject , or if
necessary
reextract; f l a g
surrogate data
with « and Case
Narrative.
N / A

5.2.37 GRO by I O W A OA-1, Gas Chromatography
OC Parameter Acceptance Criteria

Calibration

Daily Calibration Veri f i ca t i on

Continuing Calibration
Ver i f i ca t i on

Method Blank

Lab Control S a m p l e
( L C S )

Matrix S p i k e

Matrix S p i k e Duplicate s

Internal Standards

Correlation c o e f f i c i e n t of
> 0.995 OR
< 20% RSD
± 20% d i f f from predic ted
response.

Frequency

Must have calibration blank
and at least 3 standards

Each day.

± 20% d i f f from predic ted Every 10 samples,
response.

< Detection Limit or < 5 % of Each extraction or analysi s
regulatory limit or < 5% of batch,
sample cone.
Not Required - Defaul t to Lab D e f a u l t to Each Batch
historical limits

Lab historical limits

Lab historical limits

NOT Recommended

Each Batch - Every 20
samples
Each Batch - Every 20
sampl e s
N / A

Corrective
Action
Recalibrate
with new 3
point
Rein j e c t or,
R e c a l i b r a t e
with new 3
point.
Reinjec t or,
Recalibrate
with new 3
point.
Reextract.

Reanalyze,
Case Narrative
i f Neces sary
Case Narrative
if Nece s sary
Case Narrat ive
i f Nece s sary
N / A
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5.231 GRO by I O W A OA-1, Gas Chromatography
OC Parameter Acceptance Criteria

Surrogates

Retention Time Windows

Lab historical limits.

Frequency

Every standard, blank,
sample, and spike

Corrective
Action
Reinject, or if
necessary
reextract; f l a g
surrogate data
with « and Case
Narrative.

± 3 times standard deviation Each time column replaced or Re-establish
of absolute retention time of 3 conditions change. window,
injections of all s ingle
component standard mixtures
analyzed over 72 hours.

5.2.38 GRO by Oklahoma M o d i f i e d 8020/8015, Gas C h r o m a t o g r a p h y
OC Parameter Acceptance Criteria Frequency

Calibration Correlation Coe f f i c i en t z 0.99 Must have calibration blank
and three std.

Corrective
Action
Recalibrate new
3 point

Daily Calibration Veri f i ca t ion

Continuing Calibration
Veri f i ca t i on

Method Blank

Lab Control S a m p l e
(LCS / L C S D )

Matrix S p i k e

Matrix S p i k e Duplicate s

± 20% of expected result.

Not S p e c i f i e d - D e f a u l t to ±
20% of expec ted result.

< Detection Limit or < 5 % of
regulatory limit or < 5% of
sample cone.
Waters: ± 20% of known
concentration
S o i l s : ± 40% of known
concentration
Same as LCS (if analyzed).

Same as LCS (if analyzed).

Each day.

Not S p e c i f i e d - D e f a u l t to
Every 10 samples

Reinject or,
Recalibrate
with new 3
point.
Reinject or,
Recalibrate
with new 3
point.

Each batch, and a f t e r every 10 Reanalyze,
samples.

LCS/LCSD every 10 samples. Recalibrate, or
if necessary re-
analyze batch.

Not s p e c i f i c a l l y required -
D e f a u l t to every 20 samples.
Not s p e c i f i c a l l y required -
D e f a u l t to every 20 samples.

Case Narrative
i f Necessary
Case Narrat ive
i f Neces sary

Internal Standards Not required. Not required. N / A .
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OC Parameter

Surrogates

Retention Time Windows

Acceptance Criteria Frequency

Not s p e c i f i e d - D e f a u l t to Lab Not s p e c i f i e d - d e f a u l t to
historical. Every standard, sample,

blank, and spike.

Individual component ±0.1
min of the RT in the
calibration run.

Corrective
Action
Reinj e c t , or if
necessary
reextract; f l a g
surrogate da ta
w i t h « a n d Case
Narrative.

Each time column replaced or Re-establish
conditions change. window.

5.239 GRO by Oregon T P H - G , Gas Chromatography
OC Parameter Accep tance Criteria

Calibration

Daily Calibration Veri f i ca t ion

Continuing Calibration
Veri f i ca t ion
Method Blank

Lab Control S a m p l e
( L C S )

Matrix S p i k e

Matrix S p i k e Duplicate s

Linear if using one point.
D e f a u l t to <20% RSD.
Not s p e c i f i e d - D e f a u l t to ±
15% of known value.

Not s p e c i f i e d - D e f a u l t to ±
15% of known value.
< Detection Limit or < 5 % of
regulatory limit or < 5% of
sample cone.
Not s p e c i f i e d - Defaul t to Lab
historical limits.

Frequency

Not s p e c i f i e d Recommended
4 point.
Not s p e c i f i e d - D e f a u l t each
day.
Not s p e c i f i e d - D e f a u l t to
every 10 samples.
Each extraction or analysis
batch.

Not required - d e f a u l t to each
batch

Not required - Defau l t to Lab Not required - d e f a u l t to each
historical. batch

Matrix dup l i ca t e criteria not Every 7 samples.
s p e c i f i e d - D e f a u l t to Lab
historicals.

Corrective
A c t i o n
Recalibrate.

Recalibrate.

Recalibrate.

Reextract.

Reanalyze,
Case Narrative
i f N e c e s s a r y .
Reanalyze,
Case Narrative
i f N e c e s s a r y .
Case Narrative
i f N e c e s s a r y

Internal S t a n d a r d s Not required. Not required. N / A .
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5.2.39 GRO by Oregon T P H - G , Gas Chromatography
OC Parameter Acceptance Criteria

Surrogates

Retention Time Windows

50- 150% recovery.

S t u d y is Not required.

Frequency

Prior to extraction for Every
standard, blank, and sample

N / A .

Corrective
Action
Reinject, or if
necessary
reextract; f l a g
surrogate data
with « and
Case
Narrative.
N / A .

5.2.40 GRO by Tennessee, GAS C H R O M A T O G R A P H Y
OC Parameter Accep tanc e Criteria

Calibration

Daily Calibration V e r i f i c a t i o n

< 25% RSD

< 25% diff from predi c t ed
response.

Frequency

Must have calibration blank
and at least 5 standards

Each day.

Continuing Calibration Ver i f i ca t i on % D i f f . for calibration fa c t or Every 10 sample s and at the
< 25% from initial standard end of the batch,
calibration factor.

Method Blank

Lab Control S a m p l e
( L C S )

Matrix S p i k e

Matrix S p i k e Dupl i ca t e s

< Detection Limit or < 5 % of
regulatory limit or < 5% of
sample cone.
Within 50 to 100% of true
value.
%RPD <20.
Not S p e c i f i e d -
D e f a u l t to lab historicals
Not S p e c i f i e d -
D e f a u l t to lab historicals

Each extraction or analysis
batch.

LCS & L C S D every 20
samples.

Recommended - D e f a u l t to
every 20 sampl e s .
Recommended - D e f a u l t to
every 20 sample s .

Corrective
Action
Recalibrate
with new 5
point.
Reinject or,
Recalibrate
with new 5
point.
Reinject or,
Recalibrate
with new 5
point.
Reextract.

Recalibrate, or
if necessary re-
analyze batch.
Case Narra t iv e
i f N e c e s s a r y
Case Narrative
i f Nece s sary

Tnternal Standard s NOT Recommended N / A N / A
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— OC Parameter

_ Surrogates

Acceptance Criteria

50-150% for f i e l d samples.

Frequency

Every standard, blank, and
sample

Corrective
Action
Reinjec t , or if
necessary
reextract; f l a g
surrogate data
with « and Case
Narrative.

— Retention Time Windows ± 3 times standard deviation Each time column replaced or Re-establish
of absolute retention time of 3 conditions change. window,
injections of Gasoline
component standard analyzed
over 72 hours.

5.2.41 GRO by Washington W T H P - G , Gas Chromatorgraphy
OC Parameter Acceptance Criteria Frequency

Calibration

Daily Calibration V e r i f i c a t i o n

Correlation C o e f f i c i e n t z
0.990
Waters also have option of
using CF if RSD i 20%.
± 15% of expected result.

— Continuing Calibration V e r i f i c a t i o n ± 15% of expected result.

Must have calibration blank
and at least 5 s tandards

Daily and at end of batch.

Every 10 samples.

Method Blank

Lab Control S a m p l e
( L C S )

Matrix S p i k e

Matrix S p i k e Dupl i ca t e s

< Detection Limit or < 5 % of Every batch (1 per 20
regulatory limit or < 5% of sampl e s) ,
sample cone.
Not s p e c i f i e d - Defau l t to Lab Not s p e c i f i e d - Defau l t to
historical limits. Each batch.

Not sp e c i f i ed - Defau l t to Lab Not s p e c i f i e d - D e f a u l t to
historical limits. every 20 samples.

Matrix dup l i ca t e criteria not
s p e c i f i e d - Defau l t to Lab
historical limits.

Matrix Duplicate required
every 10 sample s .

Corrective
Action
Recalibrate
with new 5
point.

Recalibrate
with new 5
point.
Recalibrate
with new 5
point.
Reextract or
reanalyze.

Reanalyze,
Case Narrative
if Necessary.
Reanalyze,
Case Narrative
if Necessary.
Case Narrative
i f Neces sary

Internal Standards Not required. N / A . N / A .
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5.2.41 GRO by Washington W T H P - G , Gas Chromatorgraphy
OC Parameter Acceptance Criteria Frequency

Surrogates

Retention Time Windows

50-150% for f i e l d samples.

S t u d y is Not required.

Every standard, blank, and
sample

N / A .

Corrective
A c t i o n
Reinjec t , or if
necessary
reextract; f l a g
surrogate data
with « and Case
Narrative.
N / A .

5.2.42 GRO by Wisconsin M o d i f i e d GRO, Gas Chromatography
OC Parameter Acceptance Criteria Frequency

Calibration Correlation C o e f f i c i e n t
* 0.990

Must have calibration blank
and f i v e std.

Corrective
A c t i o n
Recalibrate new
5 point

Daily Calibration Veri f i ca t i on

Continuing Calibration
Veri f i ca t ion

Method Blank

Lab Control S a m p l e
(LCS / L C S D )
Matrix S p i k e

Matrix Spike Duplicates

Internal Standards
Surrogates

PVOC: ± 15% d i f f f rom
initial response.
GRO: ± 20%

± 20% of known value.

Waters: < 50 ug/L
S o i l s : < 5.0 mg/kg.
80-120% recovery
RPD < 20%.
Not required - D e f a u l t to Lab
historical limits.
Not required - Defaul t to Lab
historical limits.
-50% to +100%.
min 80% recovery.

Each day.

Every 10 samples.

Each extraction or analysis
batch.
Each extraction batch (every
20 samples).
D e f a u l t to every 20 samples.

Defau l t to every 20 samples.

Every standard, blank, and
sample

Reinjec t or,
R e c a l i b r a t e
with new 5
point.
Reinject or,
Recalibrate
with new 5
point.
Reextract.

Reextract or
reanalyze.
Case Narrative
i f N e c e s s a r y
Case Narrative
i f N e c e s s a r y

Reinjec t , or if
necessary
reextract; f l a g
surrogate data
with « and Case
Narrative.
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5.2.42 GRO by Wisconsin M o d i f i e d GRO, Gas Chromatography
OC Parameter Acceptance Criteria Frequency Corrective

Action
Retention Time Windows S t u d y i s Not Required. N / A . N/A
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6.0 S A M P L E PROCEDURES
6.1 F I E L D SAMPLING
Generally, f i e l d sampling i s per formed by SPL's clients. SPL per forms only l imited
environmental sampling services.

6.2 S A M P L E C O N T A I N E R S
SPL's laboratories provide clean sample bo t t l e s or glassware. S a m p l e bo t t l e s are not reused.
Requisite cleaned (or pre-cleaned according to EPA criteria by the s u p p l i e r ) and unused sample
containers and closures, preservatives, shipment coolers, packing materials, coolant (wet ice),
chain-of-custody forms, custody seals, labe l s , and s h i p p i n g forms are provided as a sample
container "kit" to clients by SPL's environmental laboratories.
When requested, c e r t i f i ed , precleaned sample containers and closures of the highest available
quality for trace analyses are procured from container vendors by SPL for its clients. The type of
container (VOA vial, jar, or bo t t l e , etc.) is determined by me thod- sp e c i f i c requirements. Thes e
containers are precleaned under the protocol s , requirements, and s t ipulat ions outlined in:

40 CFR. Part 136, A p p e n d i x A, 400-634, 7 / 1 / 9 4 ; 40 CFR. Part 136, A p p e n d i x C, 637-
647, 7 / 1 / 9 4 : 40 CFR. Part 141.30, Subpart C, A p p e n d i x C, 700-722, 7 / 1 / 9 4 ;
Tes t M e t h o d s for E v a l u a t i n g S o l i d Waste s . U S E P A , SW-846, Part LA, 3.1.3, 3rd ed.,
revision 2,1994;
T e s t M e t h o d s for Evaluat ing S o l i d Wastes . U S E P A , S W - 8 4 6 , Part IB, 4.1.2, 3rd ed.,
revision 2, 1994.

C e r t i f i e d containers are those sample containers that have been: (1) cleaned under the pro toco l s
l i s ted immediately above; (2) have been quality control tested at a frequency of 2% per
production lot for contaminants using U S E P A methods 624, 625, 608, 120.1, 335.2, 420.1, and
200 series, depending on container type and intended a p p l i c a t i o n ; and (3), bear a uniquely
numbered c e r t i f i c a t e of QC analysis, showing production lot number, QC te s t s per formed on the
production lot, the lot's QC test result s , and date of QC analysis.
When SPL's clients request c e r t i f i e d containers, a copy of the a p p l i c a b l e c e r t i f i c a t e ( s ) by
container type and vendor product ion lot is p laced with the sample container in-kit
documentation. A Chain-o f-Cus t ody form for the containers is comple t ed by the SPL S a m p l e
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Management O f f i c e r l i s t ing container type , vendor, production lot number, and c er t i f i ca t e of QC
analysis number (see Sect ion 7.2 of this document for additional detai l s). The original of this
"container" COC is placed with the sample in-kit documentation and the sample kit is sh ipped to
the client. The SPL S a m p l e Management O f f i c e r maintains a copy of each "container" COC on
f i l e . Subsequent incoming shipments of samples from the client are then matched with any
a p p l i c a b l e "container" COCs and SPL's copy of the "container" COC is made a part of the
pro j e c t f i l e , as would normally be done with COCs for samples.

6.3 P R E S E R V A T I V E S
SPL provides premeasured amounts of the appropriate preservatives in sample containers prior to
delivery of the containers to the client unless otherwise instructed. Reagents used as
preservatives for sample containers must be reagent-grade chemicals that meet the current
Committee on Analytical Reagents of the American Chemical S o c i e t y (ACS) s p e c i f i c a t i o n s , or
better, for reagent chemicals (SPL's minimum criterion for purity assay is: >99.0%).
Diluted solutions of these reagent chemicals are made with reagent water that meets ASTM T y p e
n spe c i f i ca t i on s . Balances used in weighings are calibrated d a i l y against in-house NIST/NBS-
traceable weights.

6.3.1 Containers, Preservatives, H o l d i n g Times , 4 0 C F R Part 136, T a b l e II,
W a t e r / W a s t e w a t e r S a m p l e s

Parameter Container S a m p l e
Volume

Preservation Maximum
H o l d T i m e

T a b l e 1 A-Bacterial T e s t s :
C o l i f o r m , total and f e ca l

P , G 1 0 0 M L C o o l 4 ° C ,
0.008% N a S 2 O 3 a 6 hours

T a b l e IB-Inorganic T e s t s :
Acidi ty
A l k a l i n i t y
Ammonia

P , G
P , G
P , G

100ml C o o l 4 ° C 14 days
100ml C o o l 4 ° C 14 days
100ml Cool 4 °C, H 2 S O 4 t o 28 days

p H < 2
Biochemical Oxygen Demand P, G 1 l i t er Cool 4 ° C 48 hours



Section No.
Date 0 1 / 0 1 / 9 7
Page 3 of 16

6.3.1 Containers, Preservatives, H o l d i n g
W a t e r / W a s t e w a t e r S a m p l e s

Parameter

Chemical Oxygen Demand

Chloride
Chlorine, Tota l Residual

Cyanide, T o t a l and Amenable
to Chlorination

F l u o r i d e
Hardnes s

Hydrogen I o n ( p H )

Nitrogen, K j e l d a h l and
Organic
Nitrat e
N i t r a t e / n i t r i t e

N i t r i t e
Oil and Grease

Organic Carbon

Container

P , G

P , G
P , G

P , G

P
P , G

P , G

P , G

P , G
P , G

P , G
G

P , G

Times , 4 0 C F R Part 136, T a b l e II,

S a m p l e
Volume

50ml

50ml
100ml

1 Liter

300ml
100ml

50ml

1 Liter

50ml
50ml

50ml
1 Liter

25ml

Preservation

C o o l 4 ° C , H 2 S O 4 t o
p H < 2
None Required
None required

Cool 4 ° C ,
N a O H p H > 1 2
0.6ga Ascorbic Acid
None required
H N O S o r
H 2 S O 4
p H < 2
None required

Cool 4 ° C ,
H 2 S O 4 pH < 2
Cool 4 ° C
Cool 4 ° C ,
H 2 S O 4 p H < 2
C o o l 4 ° C
C o o l 4 ° C ,
H 2 S O 4 p H < 2
Cool 4 ° C ,
HCL or H 2 S O 4 pH <
2

Maximum
H o l d T i m e

28 days

28 days
Analyze
I m m e d i a t e l y
14 days b

28 days
6 months

Analyze
immediate ly
28 days

48hrs
28 days

48hrs
28 days

28 days
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6.3.1 Containers, Preservatives, H o l d i n g Times , 4 0 C F R Part 136, T a b l e II,
W a t e r / W a s t e w a t e r S a m p l e s

Parameter

Orthophosphate
Oxygen, Dissolved
[Probe method]
Oxygen ,
[ W i n k l e r Method]
Phenols

Phosphorous, Elemental
Phosphorous, Tota l

Residue, T o t a l

Residue, F i l t e r a b l e
Residue, N o n f i l t e r a b l e
Residue, S e t t l e a b l e
Residue, V o l a t i l e
S i l i c a
S p e c i f i c Conductance
S u l f a t e
S u l f i d e

S u l f i t e

Sur fa c tan t s

Container

P , G
G, top and
bo t t l e
G, top and
bot t l e
G

G
P , G

P , G

P , G
P , G
P , G
P , G
P
P , G
P , G
P , G

P , G

P , G

S a m p l e
Volume

50ml
1 Liter

1 Liter

500ml

50ml
50ml

100ml

100ml
100ml
1 liter
100ml
50ml
100ml
100ml
500ml

50ml

500ml

Preservation

F i l t e r Immediate ly
None Required

Fix on site, store in
dark
Cool 4 ° C ,
H 2 S O 4 pH <2
Cool 4 ° C
Cool 4 ° C ,
H 2 S O 4 pH < 2
Cool 4 ° C

C o o l 4 ° C
Cool 4 ° C
Cool 4 ° C
C o o l 4 ° C
Cool 4 ° C
Cool 4 ° C
C o o l 4 ° C
Cool 4 ° C ,
Zinc Acetate
None required

Cool 4 ° C

Maximum
H o l d T i m e

48hrs
Analyze
immediately
8 hours

28 days

48 hours
28 days

7 days

7 days
7 days
48hrs
7 days
28 days
28 days
28 days
7 days

Analyze
I m m e d i a t e l y
48 hours
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T i m e s , 4 0 C F R Part 136, T a b l e II,
W a t e r / W a s t e w a t e r S a m p l e s

Parameter

Temperature

T u r b i d i t y
Metals: 0

Hexavalent
Chromium
Mercury

All other metals
T a b l e IC-Organic Tes t s : d

Purgeable halocarbons

Purgeable Aromatics

Acrolein and Acrylonitri l e

Phenols 8

Container

P , G

P , G

P , G
P , G

P , G

G, t e f l o n
lined
septum
G, t e f l o n
linedseptum
G , T e f l o n
lined
septum
G, t e f l o n
lined
septum

S a m p l e
Volume

100ml

100ml

200 ml or
50 g
200 ml or
50g
100ml

40ml

40ml

40ml

1 Liter

Preservation

None required

Cool 4 ° C

Cool 4 ° C

H N O 3 p H < 2

H N O 3 p H < 2

Cool 4 ° C ,
0.008% N a 2 S 2 O 3 a

Cool 4 ° C ,
0.008% N a 2 S 2 O 3 a

HCL pH < 2 e

Cool 4 ° C ,
0.008% N a 2 S 2 O 3 a

A d j u s t pH to 4-5f

Cool 4 ° C , 0.008%
N a 2 S 2 O 3 a

Maximum
H o l d T i m e

Analyze
Immediat e ly
48 hours

24 hours

28 days

6 months

14 days

14 days6

14 days

7 days until
extraction, 40
days a f t e r
extraction



Sect ion N o . .
Date 01/01/97

6.3.1 Containers, Preservatives, H o l d i n g Times , 40
W a t e r / W a s t e w a t e r

Parameter

Benzidinesg>h

Phthalate esters8

Nitrosamines 8 i i

PCBs 8

Nitroaromatic s and
Isophorone

Polynuclear Aromatic
Hydrocarbons

S a m p l e s

Container S a m p l e
Volume

G, T e f l o n 1 Liter
lined
septum

G, T e f l o n 1 Liter
lined
septum

G, T e f l o n 1 Liter
lined
septum -
store in
dark
G, T e f l o n 1 Liter
lined
septum

G, T e f l o n 1 Liter
lined
septum,
store in
dark
G, T e f l o n 1 Liter
lined
septum,
store in
dark

Page 6 of 16

CFR Part 136, T a b l e II,

Preservation Maximum
H o l d T i m e

C o o l 4 ° C 7 days until
extraction, 40
days a f t e r
extraction

Cool 4 ° C 7 days until
extraction, 40
days a f t e r
extraction

C o o l 4 ° C , 7 days until
0.008% N a 2 S 2 O 3 a extraction, 40

days a f t e r
extraction

Cool 4 ° C 7 days until
extraction, 40
days a f t e r
extraction

Cool 4 ° C , 7 days until
0.008% N a 2 S 2 O 3 a extraction, 40

days a f t e r
extraction

C o o l 4 ° C , 7 days until
0.008% N a 2 S 2 O 3 a extraction, 40

days a f t e r
extraction
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6.3.1 Containers, Preservatives, H o l d i n g Times, 4 0 C F R Part 136, T a b l e II,
W a t e r / W a s t e w a t e r S a m p l e s

Parameter Container S a m p l e
Volume

Preservation Maximum
H o l d Time

Haloether s 8

Chlorinated hydrocarbons

2,3,7,8-TCDD g

T a b l e I D - P e s t i c i d e s
Pest i c ide s 8

G , T e f l o n 1 Liter C o o l 4 ° C ,
lined 0.008% N a 2 S 2 O 3 a

septum

G, T e f l o n
lined
septum

G, T e f l o n
lined
septum

T a b l e IE-Radiological T e s t s :
A l p h a , beta and radium P, G

1 Liter

1 Liter

G, T e f l o n 1 Liter
lined
septum

Cool 4 ° C

Cool 4 ° C ,
0.008% N a 2 S 2 O 3 a

C o o l 4 ° C ,
pH 5-9k

1 Liter H N O 3 pH <2

7 days until
extraction, 40
days a f t e r
extraction
7 days until
extraction, 40
days a f t e r
extraction
7 days until
extraction, 40
days a f t e r
extraction

7 days until
extraction, 40
days a f t e r
extraction

6 months

T a b l e I I N o t e s :
a S h o u l d only be used in the presence of residual chlorine.
b Max. hold time is 24 hrs. when s u l f i d e is present. If s u l f i d e is present, it can be

removed by adding cadmium nitrate powder until a negative spot test is obtained.
The sample is f i l t e r e d and NaOH added to pH 12.

c S a m p l e s should be f i l t e r e d immediate ly on site be fore add ing preservative for
dis solved metals.
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d Guidance a p p l i e s to samples to be analyzed by GC, LC, or GC/MS for s p e c i f i c
compounds.

e S a m p l e s receiving no pH adjus tment must be analyzed within 7 days of sampling.
f pH A d j u s t m e n t is not required if acrolein will not be measured.
g When the extractable analytes of concern f a l l within a single chemical category, the

s p e c i f i e d preservative and maximum hold time should be observed for optimum
safeguard of sample integrity. When the analytes of concern f a l l within two or more
chemical categories, the sample may be preserved by cooling to 4° C, reducing the
residual chlorine with 0.008% sodium th i o su l fa t e , a d j u s t i n g the pH to 6-9, and store
in the dark. S a m p l e s preserved in this manner may be held for 7 days be fore
extraction, and for 40 days a f t e r extraction. Except ions to this optional requirement
are noted in f oo tno t e (a) and f o o t n o t e s (g) and (h).

h If 1,2-diphenylhydrazine is l ikely to be present, adju s t the pH to 4.0 ± 0.2 to prevent
rearrangement to benzidine.

I Extracts may be stored up to 7 days before analysis if storage is conducted under an
inert (ox idant- fre e) atmosphere.

j For the analysis of diphenylnitrosamine, add 0.008% sodium t h i o s u l f a t e and adju s t
pH to 7-10 with NaOH within 24 hours of sampling.

k The pH adjus tment may be performed upon receipt at the laboratory and may be
omitted if the samples are extracted within 72 hours of co l lec t ion. For the analysis
of Aldrin, add 0.008% sodium t h i o s u l f a t e .

6.3.2 Tes t M e t h o d s For Evaluat ing S o l i d Was t e , P h y s i c a l / C h e m i c a l M e t h o d s , U S E P A SW
846 3rd Edit ion. S e p t e m b e r 1994. Revision 2, T a b l e 4-1

Parameter

V o l a t i l e organics
( U S E P A 8010, 8015,8020,
8240)

Container

G (2) 40 ml t e f l o n
lined septum vials

S a m p l e
Volume

100ml

G 4 oz. wide mouth
jar s with t e f l o n 50 g
lined septa

Preservation

Cool 4 ° C
pH < 2 with
H 2 S O 4 , H C 1 ,
or solid
N a H S O 4 a

Cool 4 ° C b

Maximum
H o l d i n g
T i m e
14 days

14 days
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6.3.2 T e s t Method s For Evali
846 3rd Edition. S e p t e n

Parameter

Semivo la t i l e organics
( U S E P A 8080, 8270,
8 100 etc.)

Acrolein and Acryloni tr i l e

M e t a l s - T o t a l Recoverable
(except Hg & Cr6)

Metal s - Dissolved

M e t a l s - Suspended
Metal s - T o t a l

Chromium VI

Page _9_c

l a t i n g S o l i d Waste , P h y s i c a l / C h e m i c a l M e t h o d s , U!
iber 1994. Revision 2, T a b l e 4-1

Container S a m p l e Preservation
Volume

G 1 gal or 2 x !/2gal or4x 1L
Amber with t e f l o n
lined lid
G 8 oz wide mouth
T e f l o n lined cap

G (2) 40 ml t e f l o n
lined septum vials
G , P

G , P

G , P
G , P

G , P

2-3 liters
each
method

50 g
each
method

100ml

600ml
200 g

600ml

600ml
600ml
200 g

400ml

Cool 4 ° C C

Cool 4 ° C b

Cool 4 ° C
p H 4 - 5
H N O 3 to pH
<2
none
F i l t e r on site;
H N O 3 to pH
<2
F i l t e r on site
H N O 3 to pH
<2
none
C o o l 4 ° C

)f 16

S E P A SW

Maximum
H o l d i n g
Time
7 days
until
extraction,
40 days
a f t e r
extraction

14 days
until
extraction,
40 days
a f t e r
extraction
14 days

6 months
6 months

6 months

6 months
6 months
6 months

24 hours -
Reconunende
d A S A P
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6.3.2 Tes t Method s For Evaluat ing S o l i d Waste , Phys i ca l /Chemica l Methods , U S E P A SW
846 3rd Edit ion.

Parameter

Mercury - Tota l

Mercury - Dissolved

*^r 'S e p t e m b e r 1994. Revision
Container

G , P

S o i l s
G , P

2, T a b l e 4-1
S a m p l e
Volume

400ml

200 g
400ml

Preservation

HNO 3 to pH
< 2 , C o o l 4 ° C
Cool 4 ° C
F i l t e r ; H N O 3

Maximum
H o l d i n g
Time
28 days

28 days
28 days

T o t a l Organic H a l o g e n s G 250 ml
T e f l o n lined septa
caps

to pH <2, Cool
4 ° C
p H < 2
Cool 4 ° C

28 days

a. If residual chlorine is present, add 4 drops of 10% sodium t h i o s u l f a t e to sample in
a 4 oz. soil jar, gently mix and transfer to a 40 ml VOA vial, ad ju s t pH < 2, and cool
4 ° C .

b. Concentrated waste samples do not require preservatives.
c. If residual chlorine is present, add 3 ml of 10% sodium t h i o s u l f a t e per g a l l o n , cool

4 ° C .

6.3.3 S t a t e Required M e t h o d s & Preservatives N o t e : Check current s tate regulat ions .
S t a t e

Arizona

Parameter

BTEX / V O C s

Container

SOIL- Brass or
stainless steel sleeves

Preservation

W A T E R - 4 0 m L H C 1 , 4 ° C
VOA vials with t e f l o n
lined septa

4 ° C

Maximum
H o l d i n g T i m e
14 days

72 hours to
extraction with
methanol, 14 days
f o r analys i s



Sect ion No. 6
Date 0 1 / 0 1 / 9 7
Page 11 of 16

6.3.3 S t a t e Required Method s & Preservatives N o t e : Check current state regulations.
S t a t e Parameter Container Preservation

T P H

Alaska GRO

DRO

C a l i f o r n i a T P H - G a s o l i n e

W A T E R - 4 0 mL
Amber glass VOA
vials with t e f l o n lined
septa
S O I L -
W A T E R - T r i p l i c a t e
40 mL Amber G l a s s
VOA vials with T e f l o n
lined S e p t a caps
SOIL - 4 oz. Amber
glass with T e f l o n lined
S e p t a l i d s
W A T E R - Dupl i ca t e 1
L Amber glas s with
t e f l o n lined screw caps
SOIL - 4 or 8 oz.
Amber glas s with
t e f l o n lined l id

W A T E R - 40 mL
VOA vials with t e f l o n
lined septa
SOIL - W i d e mouth
glass jar s with t e f l o n
liner OR
S t a i n l e s s s t e e l /bras s
cylinder

method 418.1
requirements

4 ° C
200 uL of 1:1
H C 1 , Cool 4 ° C

25 mL
methanol
H C 1 t o p H 2 ,
4 ° C

4 ° C

Cool 4 ° C

Cool 4 ° C

Maximum
H o l d i n g T i m e

14 days
14 days

28 days
7 days to
extraction; 40
days a f t e r
extraction

14 days to
extraction; 40
days a f t e r
extraction
14 days

14 days
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6.3.3 S t a t e Required M e t h o d s & Preservatives Note: Check current state regulations.
S t a t e Parameter Container Preservation

C a l i f o r n i a T P H - D i e s e l

Iowa OA-1

OA-2

W A T E R - 1 L glass
bot t l e with t e f l o n lined
cap

SOIL - Wide mouth
glass jar s with t e f l o n
liner OR
S t a i n l e s s s t e e l /bras s
cylinder
W A T E R - 40 mL
VOA vials with t e f l o n
lined septa
SOIL - 4 oz. wide-
mouth glass jar with
t e f l o n lined l id

S O I L - Glas s with
t e f l o n lined l id

Cool 4 ° C

Cool 4 ° C

l : l H C l , C o o l
4 ° C

4 ° C

W A T E R - 1 L glass Cool 4 ° C
jar with t e f l o n lined l id

Cool 4 ° C

Maximum
H o l d i n g T i m e
14 days to
extraction;
40 days a f t e r
extraction
14 days to
extraction;
40 days a f t e r
extraction

14 days

14 days

7 days to
extraction; 40
days a f t e r
extraction
14 days to
extraction; 40
days a f t e r
extraction
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6.3.3 S t a t e Required M e t h o d s & Preservatives N o t e : Check current state regulations.
S t a t e

Pensylvania &
Montana

Maine

Parameter

API - GRO
(8015 ok in PA)

API - DRO

4 . 1 . 1 - F u e l Oil in
Water

4.1 .2-Fuel Oil in
Soi l by S o x h l e t
4 . 1 . 3 - F u e l Oil in
S o i l by Sonication
4.2.1 - Gasoline in
Water by Purge &
T r a p

Container Preservation

W A T E R - T r i p l i c a t e 200 ul 1:1 HC1
40 mL VOA vials with to 40 mL, Cool
t e f l o n lined septa 4 ° C
S O I L - Duplicate
tared 40 mL VOA
vials (Note: methanol
optional in PA)

l O m L
methanol, Cool
4 ° C
OR
for screening
wide-mouth
glass jar with a
Teflon- l ined
l i d , 4 ° C

Maximum
H o l d i n g Time
14 days

28 days,

OR
14 days

W A T E R - 1 L glass jar pH 2, Cool 4 °C

S O I L - Glas s j a r o r Cool 4 ° C
Core tube.

1 L Amber glass with Cool 4 ° C
t e f l o n lined cap

40 mL VOA vial with Cool 4 ° C
t e f l o n lined septa
40 mL VOA vial with C o o l 4 ° C
t e f l o n lined septa
40 mL VOA vial with Cool 4 °C

7 days to
extraction; 40
days a f t er
extraction
14 days to
extraction; 40
days a f t e r
extraction
7 days to
extraction; 40
days a f t e r
extraction
14 days

14 days

14 days
t e f l o n lined septa
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6.3.3 S t a t e Required Method s & Preservatives N o t e : Check current state regulations.
S t a t e Parameter Container Preservation

Minnesota

4.2.3 - Gasoline in
S o i l s by S t a t i c
H e a d s p a c e
GRO - Wisconsin
Method

DRO - Wisconsin
Method

40 mL VGA vial with
t e f l o n lined septa

Cool 4 ° C

Cool 4 ° C
OR
Methanol and
C o o l 4 ° C

Maximum
H o l d i n g Time
14 days

14 days
OR
28 days

Received at lab
within 4 days;
extracted within
18 hours from
rece ip t; 7 days

Missouri

Nebraska

T R P H - 4 1 8 . 1

T H P H - 4 1 8 . 1

New Mexico BTEX - 8020

Method requirements

1 L G l a s s wide-mouth

W A T E R - 4 0 mL
VGA vials

Method
requirements
5 mL of 1:1
HC1 to pH 2,
4 ° C
H C l o r H g C L 2 :
4 ° C

14 days

7 days (if
preserved)

Method
requirements

North Carolina Meta l s
SOILS - VGA vials
G R O U N D W A T E R
ONLY

Methanol, 4 ° C
5 mL Cone.
H N O 3 / L

72 hours to
dige s t i on using
S t d . Methods
3030C
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6.3.3 S t a t e Required Method s &
S t a t e Parameter

Oregon

Tennessee

Wisconsin

Preservatives Note: Check current state regulations.
Container

H C I D

Metal s
T o t a l Organic
H a l o g e n s
Tenessee GRO

Tennessee DRO

Wisconsin GRO,
VOC, & PVOC

Wisconsin DRO

W A T E R - V O A vials
with t e f l o n lined caps
SOILS - Wide-mouth
glass jar s with t e f l o n
lined screw cap
S O I L S
W A T E R - 250 mL
Amber Glass
W A T E R - In T r i p l i c a t e
40 mL VOA vials with
t e f l o n lined septa caps
SOILS - 4 oz. wide-
mouth jars with t e f l o n
lined septa caps
W A T E R -1 L Glas s

SOIL - Glas s

S O I L

S O I L - 6 0 mL VOA
vial

Preservation

4 ° C 1 4 days

4 ° C

Cool t o 4 ° C

Acid
preservation,
Cool t o 4 ° C
Cool t o 4 ° C

Methanol
(immedia t e ly)

Maximum
H o l d i n g Time

14 days

4 ° C
4 ° C

200 uL of 1:1
HC1, Cool to
4 ° C

14 days
14 days

14 days

14 days

Extract within 7
days, Analy s i s
within 40 days
Extract within 14
days, A n a l y s i s
within 40 days
21 days to
Extraction,
A n a l y s i s 21 days
a f t e r extraction

Methanol Extract within 47
(added at lab days, analysis
within 18 hours within 47 days of
of c o l l e c t i on) extraction
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6.3.3 S t a t e Required Method s & Preservatives N o t e : Check current state regulations.
S t a t e Parameter Container Preservation

Washington W T P H - H C I D

W T P H - G

W T P H - D

W A T E R

S O I L

W A T E R

4 ° C

S O I L - Wide-mouth 4 ° C
j ar
W A T E R 4 ° C

4 ° C

4 ° C

Maximum
H o l d i n g Time
7 days to
Extraction,
14 days

14 days
14 days to
Extraction, 21
days to Analys i s
7 days to
Extraction, 30
days to Analysi s

W-418.1

6.4 S A M P L E DISPOSAL

S O I L

S O I L

4 ° C

4 ° C

14 days to
Extraction, 30
days to Analys i s
14 days to
Extraction

SPL will d i spo s e of clients samples when requested to do so. S a m p l e s may also be returned to the
client. S a m p l e d i spo sa l protocol i s per formed according to SPL's SOP # SM-P10.03. S a m p l e
d i spo sa l r e spons ib i l i ty lies with the S a m p l e Custodian or Hazardous Waste Coordinator. QC
O f f i c e r s p er i od i ca l ly audit the waste storage f a c i l i t y and d i spo sa l records to ensure conformance to
the SOP.
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7.0 LABORATORY S A M P L E C U S T O D Y
7.1 LABORATORY S A M P L E C U S T O D Y O B J E C T I V E S . S a m p l e custody is d e f in ed as
all records and documentation that is required to trace a sample from point of origin through
di spo sa l a f t e r analysis. Thes e records must include, but are not l imited to:

1) F i e l d notebooks
2) F i e l d sample custody records
3) Laboratory Internal custody records
4) Laboratory sample receipt log s
5) S a m p l e ex tract ion/preparat ion logs or worksheets
6) Analytical (instrument) logs or worksheets
8) Final reports
9) S a m p l e d i spo s i t i on logs

Legal Chain of Custody is a special type of sample custody in which all events associated with a
s p e c i f i c sample must be documented in writing. As such, Legal Chain of C u s t o d y must include:

1) F i e l d notebooks'2) F i e l d custody records
3) Laboratory Internal custody records
4) Laboratory sample receipt logs
5) S a m p l e extract ion/preparation logs or worksheets
6) Analytical (instrument) logs or worksheets
9) S a m p l e d i spo s i t i on logs
10) Final reports
11) Secure, limited access storage areas

7 . 2 LABORATORY C U S T O D Y . S P L ' s laboratories provide sample custody f o r
environmental samples received from clients. Since SPL does not pre sent ly engage in f i e l d
sampling activities, f i e l d documentation pertinent to SPL is l imited to f i e l d sample tags that are
attached to samples by c l ient s in the f i e l d and Chain s-o f -Cus t ody that are comple t ed by the client
prior to receipt of the samples by SPL. SPL's sample custody documentation includes , but is not
limited to, the f o l l o w i n g records/documents :

o F i e l d sample ID tags;
o F i e l d custody records;
o Laboratory sample login reports;
o S a m p l e ex trac t ion/preparat ion logbooks or worksheets;
o Analytical (instrument) logbooks or worksheets;
o S a m p l e d i spo s i t i on logbooks; and
o Final reports.
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7.2.1 S p e c i a l Cus t ody Procedures. Upon client request or S t a t e requirements sample custody
begins when trip blanks and clean, empty sample containers leave the SPL laboratory. A Chain-
o f -Cus t ody (COC) form (see Figure 7.1) is completed for the trip blanks and clean, empty
sample containers as if they were actual samples , and validated by relinquishment signature,
dating, and time notation.
The COC form, as app l i ed to a shipment of trip blanks and empty, cleaned containers is
completed as f o l l o w s : (1) da t e / t ime and ini t ial s of trip blank preparation; (2) trip blank matrix
(ex. Deionized water, methanol); (3) a vendor production lot number (if a p p l i c a b l e ) for the
selected container type and lot are entered under the " S a m p l e Id." column; (5) the number of
containers of a given type or vendor lot number is entered in the "Number of Containers"
column; (6) the sample container is entered under the "Bottle" and "Size" columns; (7) the
intended use of the container is entered under the "Analysis Requested" column; and (8) the
preservative added is entered in the "Pres" column. The rest of the COC is completed as is
normally done for samples.

_ The SPL laboratory maintains a copy of this container COC on f i l e . The client is requested to
f 5 comple te this container COC and send a completed copy along with the sample shipment to SPL.

The SPL laboratory S a m p l e Management O f f i c e r or designee receives and assumes custody of
sample s from common carriers and transporters ( F E D E X , DHL, UPS, or special courier) until
the samples have been proper ly l ogged into the laboratory and stored in a secured area
appropr ia t e to the analysis intended.
7.2.2 Normal Cus tody Procedure. Receipt of samples is initiated at SPL laboratories by
relinquishment signature, date, and time by the common carrier or transporter (or agent or
des ignee) on the s h i p m e n t ' s airbill or b i l l of lading. Relinquishment of the sample s by the c l i ent
is accomplished by signature, date, and time on the Cha in-o f -Cus t ody in the f i e l d prior to
submittal to the common carrier and subsequent sample shipment to SPL. S a m p l e receipt by SPL
is accomplished a f t e r cross-verification of information on the COC and other associated sample
documentation with the sample l a b e l s / I D tags as described in the f o l l o w i n g paragraphs.
Acceptance o f th e samples a f t e r cross-verification by SPL's S a m p l e Management O f f i c e r (or
des ignee) is accomplished by signature, date, and time upon the Chain-o f-Cus tody ( C O C ) in
acknowledgment of receiving the samples as described in the COC, p l u s any remarks/notations
on the COC made by SPL. The carrier or transporter is i d e n t i f i e d on the COC, along with the
s p e c i f i c and unique airbill or bi l l of l a d i n g number. The space on the COC des ignated as
"Laboratory Remarks" is reserved for noting if the shipment was received whole, c ompl e t e , and
p h y s i c a l l y undamaged, and cooler temperature.
7.2.2.1 S a m p l e Receipt. Upon receipt of sample s , the s h i p p i n g container is in spe c t ed for
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warning label s and security seals b e fore opening. S h i p p i n g containers are placed in an operating
chemical fume hood prior to opening. A S a m p l e Receipt Che ck l i s t (see Figure s 7.2) is
completed which documents the condition of the sample shipment. The Chain-o f-Cus tody (COC)
and other associated documentation (airb i l l s , b i l l s of lading, etc.) accompanying the samples is
correlated with the f i e l d s ampl e container l a b e l s / I D tags to ver i fy accuracy (the f i e l d sample
container l a b e l s / t a g s must i d e n t i f y the sample with a unique f i e l d ID number or f i e l d description
and a date of co l l ec t ion). Evidence of tampering or broken cus tody seals (see Figure 7.3) are
noted by the S a m p l e Management O f f i c e r .

The temperature of the samples in the s h ipp ing container is measured with a calibrated
thermometer, or infrared sensor, and noted on the S a m p l e Receipt Checklist and on the COC
with the date and signature of the person making the entry. If samples are received on ice it is
also noted. The pH of preserved aqueous sample s is checked, with the exception of samples that
are to be analyzed for organic volatiles . The s e procedures (temperature and pH) are ver i f i cat ion
of proper f i e l d preservation of the samples. If the appropr ia t e chemical preservation has not been
a p p l i e d in the f i e l d for the samples , this is noted on a S a m p l e Protocol Non-Conformance
Worksheet and S a m p l e Receipt Checklist . The appropria t e chemical preservation is a p p l i e d to
the sample in SPL's laboratory and also noted on the S a m p l e Protocol Non-Conformance
Worksheet and S a m p l e Receipt Checkl i s t . T r i p blanks included in the sample kit, but not
documented on the COC, are added to the COC by the S a m p l e Management O f f i c e r (or his
designee).
Any discrepancy between the samples received and the COC information, i.e., broken or leaking
sample bo t t l e s , or other abnormal situation, is noted on the S a m p l e Protocol Non-conformance
Worksheet (Figure 7.4) and is immediately reported to the Proj e c t Manager or Lab Director.
The client is informed of the problem and corrective action options are reviewed with the client
and implemented. Notat ions of the problem and resolution/corrective action are made on the
S a m p l e Protocol Non-Conformance Worksheet. Nonconformance and Corrective Action
procedures are described in Sect ion 13. At this point, signature, date, and time acknowledgment
of relinquishment and receipt of the samples is noted on the COC by the S a m p l e Management
O f f i c e r .
7.2.2.2 S a m p l e Logging. The COC, S a m p l e Receipt Checkli s t , and associated documentation
are retained in a p r o j e c t f i l e and copies are transmitted to the Project Manager to v er i fy receipt.
The s e p r o j e c t / w o r k order f o l d e r s contain copies of the p r o j e c t / w o r k order C O C ( s ) and copies of
all other documentation (airb i l l s , b i l l s of lading, t e l ephone conversation logbooks, analysis
request forms, etc.) that pertains to the p r o j e c t / w o r k order. The original pro j e c t f i l e is remitted to
the Document Control O f f i c e r for copying and archival. The SPL computerized laboratory
informat ion management system (LIMS) is used for l o g g i n g sample s into the laboratory,
tracking the progress of the analyses, and preparation of the analysis report. AH informat ion
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pertinent to the i d e n t i f i c a t i o n and co l l e c t i on of the sample, client information, and analyses to be
performed is entered into the LIMS. Each sample is assigned a unique SPL laboratory number.
S a m p l e s provided in m u l t i p l e containers for d i f f e r e n t tests are i d e n t i f i e d by the same laboratory
i d e n t i f i c a t i o n number f o l l o w e d by a hyphenated numeral i d e n t i f y i n g each frac t ion or s p l i t . T h i s
information is printed on a laboratory s a m p l e label and these l a b e l s are attached to each
sample container. Other information entered onto the LIMS during sample l o g g i n g consists of:
date and time of sample col l ec t ion, sample co l l e c tor , type of transport to SPL, airbil l number,
matrix type , sample description, sample f i e l d ID, receipt date by SPL, number of samples,
analyses requested, sample storage location, sample storage duration, sample d i spo sa l
information, number of samples per analytical area, sample laboratory ID frac t i on number,
client name, client address, client contact person, client phone number, client f a c s i m i l e phone
number, client purchase order number, and other pertinent client information.
The LIMS also provides tracking of analytical method hold times and client-requested reporting
date. A Work Due Lis t is printed and used to inform the analysts of the tests to be performed
for each s a m p l e / s p l i t . T h i s Work Due Lis t contains s a m p l e - s p e c i f i c informat ion that includes,
but is not limited to, SPL laboratory sample number, analyses requested, date of co l lec t ion, date
of expiration, client name, sample due date, sample receipt date and sample storage location.
S a m p l e tracking is available through the LIMS by various management reports avai lable from
the LIMS software. The key informat ion included in such management reports inc lude s , but is
not l imited to, the sample laboratory ID numbers, the c l ient, the number of samples , the date of
sample receipt, analyses requested, and report due dates.
All samples are stored in the l o g i n / s a m p l e storage laboratory f o l l o w i n g receipt, and are under
the custody of the S a m p l e Management O f f i c e r . The sample s are stored in re frigerators away
from all standards, or in secured areas on shelving (VOC samples are segregated from all other
sample s and chemicals). Locked cold storage is available if requested. All storage units and
shelves are numbered for reference. Stored samples are p h y s i c a l l y segregated in separate
storage refrigerators by analysis type ( sampl e s for vo la t i l e organics are stored in "vo la t i l e s only
refrigerators"). All s tandards are stored in p h y s i c a l l y separate, dedica t ed re fr igerators , away
f rom received samples. The S a m p l e Management O f f i c e r or a designee is present in the login
laboratory at all times to ensure the integrity and security of the samples. The exterior door of
the login laboratory is kept locked at all times.
7.2.2.3 Internal Chain-o f-Cus tody. When samples are removed from sample storage for
analysis, the person removing the sample assumes custody of the sample s and complete s the
I n t e r n a l C h a i n - o f - C u s t o d y Form for the corresponding laboratory sample number. The
Internal Chain-o f -Cus t ody Logbook is located in login laboratory. The ini t ial s of the analyst
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removing the sample, d a t e / t i m e of removal, laboratory to which the sample is being taken, test
code, and laboratory sample number(s) of samples being removed is recorded.
During analysis, the sample is under the possession and custody of the person who signed the
sample out. The sample s , sample d ige s ta t e s , or sample extracts are stored until needed in either
refrigerators or in secured analytical areas. S a m p l e pr epara t i on and s a m p l e analy s i s l ogbook s
are maintained for each analytical area. Thes e logbooks include information on the sample s such
as laboratory sample number), date of sample preparation or analysis, ini t ial s of analyst who
prepared/analyzed the sample, a chronological sequence of associated samples and pertinent
information regarding samples that were prepared/analyzed prior to and subsequent to the
sample of interest, and comments regarding the preparat ion/analys i s .
F o l l o w i n g complet ion of the analyses, the s a m p l e ( s ) is returned to the login laboratory. At the
time the samples are returned, the analyst returning the sample comple t e s the line on the Internal
Chain-o f -Cus t ody corresponding to the samples being returned. The entry inc lude s the in i t i a l s of
the person returning the sample, and the date and time of return.
The consecutively numbered Internal Cha in-o f -Cus t ody forms are computer generated forms
bound in books which are kept by the S a m p l e Management O f f i c e r . F o l l o w i n g the comple t ion
of each book, the beginning and end dates and sample numbers are written on the front of the
book, and the book is kept in the login laboratory for fu ture reference or is archived permanently
for up to seven years.
7.2.2.4 Subcon trac t ing Laboratories. S a m p l e s that are to be subcontracted to another
analytical laboratory, whether another SPL laboratory or an outside laboratory, are treated
iden t i ca l ly as described in the previous section. A p p r o p r i a t e shipment containers, packing,
coolants, COC documentation (including sample co l l e c t i on date and time, laboratory
i d e n t i f i c a t i o n numbers, requested analyses, and date of preparation for extracts and dige s ta t e s),
a i r b i l l s / b i l l s of l ad ing , and custody seals are used to e f f e c t proper trans f er of the sample s to the
subcontracting laboratory. General ly, only dioxins furans, and asbestos are subcontracted
outs ide of the SPL network.

7 . 3 LABORATORY I N F O R M A T I O N M A N A G E M E N T S Y S T E M S
7.3.1 General. S P L , Inc. employs local-area networks (LAN). SPL's S y s t e m J based LIMS
(Laboratory Informat i on S y s t e m ) so f tware is resident on the LAN and is used for sample
management.. Data is routinely transferred e l e c t roni ca l ly between the three SPL n e t w o r k / L I M S
systems on an "as needed" basis.
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7.3.2 Hardware. The S P L - H o u s t o n LAN hardware consists of a Pentium micro-computer
f i l e s e rver operating at 90 MHZ clock rate. Ethernet (10 base T) passive backplane active hubs
with category 5 c er t i f i ed cable is used to interlink the 90+ nodes currently extant on the LAN.
The f i l e s erver is configured with 228 Mbytes of error-correcting RAM memory and RAID 5
compliant hard disks allowing 6 Gigabyte s of data storage. A 2 Gigabyte "Hot Spare" hard disk
is also in s ta l l ed . Most nodes on this LAN consists of a minimum of an 486 microcomputer
equipped with 8 Mbytes RAM, a 210 Mbyte hard disk, and an Ethernet (10 base T) network
card. LaserJet printers are configured throughout for total LAN access.
SPL L a f a y e t t e hardware consists of an 386 microcomputer f i l e s erver operating at 33 MHZ clock
rate. A R C N E T active hubs with coaxial cable are used to interlink the 50 nodes currently extant
on the LAN. The f i l e s erver is configured with 64 Mbytes RAM memory and 2 Gigabyte
Storage Dimensions disk subsystems in a "duplexed" conformation for redundancy. Most nodes
on this LAN consists of a minimum of an 286 microcomputer equipped with 640 Kbyte s RAM,
a 40 Mbyte hard disk, and an A R C N E T network card. A second f i l e s erver for CLP Data
packages consists of a Pentium microcomputer f i l e s erver operating at 90 MHZ clock rate. The
second f i l e s erver is configured with 64 Mbytes RAM memory and 2 Gigabyte hard disk storage.
SPL Traverse City hardware consists of an 386 microcomputer f i l e s erver operating at 33 MHZ
clock rate. A R C N E T active hubs with coaxial cable are used to interlink the 50 nodes currently
extant on the LAN. The f i l e s erver is configured with 64 Mbytes RAM memory and 1.2
Gigabyte Storage Dimensions disk subsystems in a "duplexed" conformation for redundancy.
Most nodes on this LAN consists of a minimum of an 386 microcomputer equipped with 640
K b y t e s RAM, a 40 Mbyte hard disk, and an A R C N E T network card.
7.3.3 S o f t w a r e . The SPL LAN LIMS systems use MS DOS Disk Operating S y s t e m as the
primary operational s o f tware shell . N o v e l l N E T W A R E Ver. 3.11 or 3.12 is employed for the
multi-user environment. Radian SAM LIMS software serves as the third operational shell.
7.3.4 Sys t em Security:
SPL's LIMS network has four l evel s o f security for the multi-user environment.

1. Login/pas sword security
2. Trustee security
3. Directory security
4. F i l e attributes security

The s e l evel s of security are used s eparate ly or in various combinations. Login security a p p l i e s to
all SPL users. In order to log in to the Network, SPL users must provide a "username" and its
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corresponding password. The usemame and password must be s p e l l e d correctly to login, or
access to the Network is denied. A generic "Access Denied" message does not reveal whether
or not the usemame or password or both f a i l e d . Other login restrictions include: time restrictions
for users; station restrictions for users; l imitat ions on concurrent connections for a s ingle user;
account d i sab l ing; and, "intruder lockout", where unauthorized users a t t empt ing to use invalid
passwords are c o m p l e t e l y blocked from system login.
The second level of network security is trustee security and is used to control an SPL user's
abi l i ty to work with f i l e s in a given directory. A trustee is a user who has been assigned
privi l ege s in order to work in a directory and its f i l e s . Trustee rights are granted to each SPL
user for each directory that the user needs to access. Thes e rights extend down to all succeeding
subdirectories of the s p e c i f i e d directory, until they are rede f ined at some lower level or
hierarchy. There are eight d i f f e r e n t trustee rights under SPL's N o v e l l network system that are
used separately or in combination:

R = Read from open f i l e s
W = Write to open f i l e s
O = Open existing f i l e s
C = Create and simultaneously open new f i l e s
D = Delete existing f i l e s
P = Parental:

Create, rename, erase subdirectories of the directory.
Set trustee and directory rights in the directory
Set trustee and directory rights in its subdirectories.

S = Search the directory
M = M o d i f y f i l e attributes

The third level of SPL's network security is directory security, and is used to control the rights
of all trustees in a given directory. Each directory has a "maximum rights mask". When each
directory is created, the rights mask has the same eight rights that a p p l y to trustee security and
are edited to provide security for that directory for all trustees.
The last level of SPL's network security is f i l e attributes security, and allows SPL users to
control whether an individual f i l e may be m o d i f i e d or shared. If a f i l e is f l a g g e d "read- write",
SPL users with appropr ia t e trustee rights may read f rom, write to, rename, or d e l e t e the f i l e . If a
f i l e is marked "read-only", users may only read it, regardless of other rights. F i l e s f l a g g e d as
"shareable" can be read by more than one user at a time. T h i s at tribute is used with the "read-
only" attribute. The "non-shareable" attribute a l lows only one SPL user at a time to access a f i l e .

r
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The security system employed on the SPL LAN network, as d e f i n e d by SPL's Nove l l
N E T W A R E , is identical to that which is resident on the SPL PRIME network, as described
above. A redundant security system, integral to SAM LIMS sof tware, dup l i ca t e s that which is
used in the Nove l l N E T W A R E environment, giving eight (8) level s of security employed on the
S P L L A N L I M S .
7.3.5 Network Documentation.
7.3.5.1 Network User Activity. As a means of documenting network user activity, SPL's
network also ut i l ize s an electronic "user log". T h i s feature maintains a log of all SPL network
users, their usage times and dates, and the directories and f i l e s that were employed by the
individual user. T h i s log f i l e is maintained actively for 30 days, at which time it becomes
e l ig i b l e for archival and a new user log f i l e is automatical ly started.
Logbooks de ta i l ing electronic data transfers ( E D T ) to cl ients are maintained by the various
reporting groups a t SPL's laboratories. Thes e EDT logbooks contain s a m p l e - s p e c i f i c
information that includes, but is not l imited to, SPL laboratory sample number, mode of

; ; transmission, date of E D T , recipient of EDT information, and a de s cr ipt ion of information
transmitted. Hard copies of transmitted material are maintained as part of the analytical report
that is archived. Presently, SPL only provides MS DOS di ske t t e de l iverab l e s of test result and
QC result summaries to its clients. Modem EDT transfers to c l ients are available. EDT di ske t t e
del iverable s are usually furnished to clients in ASCII, DBase III+, DBase IV, Paradox, Lotus
123, or S y s t e m J formats.
7.3.5.2 Network Repair and Maintenance. Documentation and records are maintained of all
repairs and maintenance on SPL's networks, for both hardware and sof tware. The maintenance
and repair documentation includes, but is not limited to, date of repair/maintenance, by whom
the repair/maintenance was p er f ormed , a description of the hardware or so f tware that was
repaired/maintained and its location, and a descript ion of what activities were performed to
e f f e c t the repair/maintenance (this includes revisions and u p d a t e s / u p g r a d e s to the so f tware).
7.3.6 V e r i f i c a t i o n of LIMS Data. As described in Sect ion 12 of this document, data is
u l t imat e ly veri f i ed by each SPL l a b o r a t o r y ' s analytical area supervisors, who are responsible for
data produced from their respective areas. T h i s is also the case for data imported into the LIMS
direc t ly from analytical instrumentation. T h i s data is held in a reserved electronic direc tory(ies)
in a separate LIMS database until associated QC data is approved by the review process. Upon
approval , the data is ver i f i ed e l e c tronical ly by a reviewer and then transferred into the main
LIMS database f o r automatic download into t h e da ta ' s respective login f i l e s .
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Analytical reports are ul t imate ly generated and submitted to the client a f t e r v er i f i ca t i on and
signature by the Project Manager and dupl i ca t i on by the Document Control sections.
Xerographic copies (hardcopy) of these L I M S - g e n e r a t e d reports are archived with the remainder
of the report data under Chain-o f -Cus t ody security procedures, as are all of SPL's data.
7.3.7 S o f t w a r e / H a r d w a r e V e r i f i c a t i o n . A number of diagnost ic programs are u t i l i z ed on
SPL's LIMS and networks to ver i fy operational status of hardware and sof tware. These
diagnostic programs are commercially available sof tware that were purchased separate ly or were
provided with purchase of the hardware or network software. Some examples of these diagnos t i c
programs are: Norton U t i l i t i e s , and N o v e l l N E T W A R E Diagnostics. I n t e r n a l l y written so f tware
is tested be fore implementation.
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F I G U R E 7.1
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FIGURE 7.2 S a m p l e Receipt Checkl i s t
C l i e n t : 1 S P L W o r k o r d e r N o :
P p f l j p r t #' 1 P r n i p r t 1 nr 1

Are C u s t o d y s ea l s on the s h i p p i n g container present and in tac t?
C h a i n - o f - C u s t o d v (COC) present and s igned by the s a m p l e r ?
T r a f f i c r e p o r t s , a i r b i l l s , o r b i l l s o f l a d i n g pre sent?
Are s a m p l e containers intact?
Are s a m p l e t a g s / f i e l d l a b e l s present on each s a m p l e ?
Are all s a m p l e s present in the s a m p l e kit l i s t e d on the C O C ?
Do d a t e / t i m e of s a m p l e c o l l e c t i o n agree with COC?
Do s a m p l e t a g s / f i e l d t ag s agree with COC?
Does s a m p l e t y p e agree with C O C ?
Does the number of b o t t l e s received for each parame t e r agree wi th COC?
Does the b o t t l e t y p e and volume agree w i th COC?
Are the a n a l y s e s requested l i s t e d on the COC?
C o o l e r t empera tur e .
Record the t emperature in degree s C in the NA column.
Is t h e pH o f a l l preserved s a m p l e s checked and documented p r o p e r l y ?
Are al l s a m p l e s preserved ac cord ing to EPA g u i d e l i n e s ?
Are all s a m p l e s wi thin the EPA maximum h o l d i n g times?
Do s a m p l e containers c o n f o r m to EPA g u i d e l i n e s ?
Did the rece iving t e c h n i c i a n record the d a t e / t i m e of rece ipt and siqn the COC?
Was a noncon formance f i l l e d out for any items with a NO response?

Y e s N o N A

M e t h o d o f s a m p l e d e l i v e r y t o SPL and a i r b i l l number where a p p l i c a b l e ( c i r c l e one)?

M e t h o d o f s a m p l e d i s p o s a l : ( c i r c l e one) S P L D i s p o s a l H O L D Return t o C l i e n t
Receivino T e c h n i c i a n s ignature: D a t e / T i m e :
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F I G U R E 7.3
SPL Cus tody Seal
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F i g u r e 7.4 S a m p l e Protocol N o n c o n f o r m a n c e Worksheet
Prepared by:
Client:
Submitted to:

Date / Time:
SPL W/O #:
S a m p l e s Logged In? Q YES Q NO

Matrix: Q SOIL Q W A T E R Q A I R Q O T H E R
S a m p l e s A f f e c t e d : Q ALL Q Partial (See de s cr ip t ion)
Description of non-conformance:

Condi t i on
Q T e m p >6C
Q Expired H o l d Time
Q H e a d s p a c e
Q Unpreserved
LJ I m p r o p e r l y preserved
^ I n s u f f i c i e n t S a m p l e

Client Instructions:

I n f o r m a t i o n
Q No co l l e c t ed date
Q No COC
Q S a m p l e s not labeled
LJ S a m p l e v. COC ID disagreement
LJ Container v. COC disagreement
LJ Method not s p e c i f i c or not l i s t ed

Container
Q Damaged containers
LJ Improper containers
Q N o n - S P L containers
Q I n s u f f i c i e n t containers
Q S a m p l e not on COC
LJ S a m p l e not received

Client Name Contacted:
Phone:

Date / Time:
Action: Q Comple t e Login Q HOLD

Comments:

Project Manager Signature
COPIES TO: Q F i l e

D a t e / T i m e
Q Proje c t Manager Q Area Supervi sor Q Q A r e v : 3 / 9 5 . j p a
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8.0 ANALYTICAL PROCEDURES
Analytical methods are selected for a s p e c i f i c pro j e c t based upon discussions with the client and
state or f edera l regulatory requirements. SPL's SOPs are generally based on methods from the
f o l l o w i n g references:

o T e s t Methods for Evaluating S o l i d Wast e s , U S E P A , S W - 8 4 6 , 3rd Ed., Final
U p d a t e H .

o Methods for Chemical Analys i s of Water and Wastes , USEPA-600/4-79-020,
Revised March 1983.

o Methods for the Determination of Inorganic Substances in Environmental
S a m p l e s , USEPA-600/R-93/100 , August 1993.

o Methods for the Determination of Meta l s in Environmental S a m p l e s , U S E P A -
600/R-94-111

o Methods for Organic Chemical Analys i s of Municipal and I n d u s t r i a l Wastewater
(600 series methods), 40 CFR Part 136 A p p e n d i x A.

o Methods for Organic Chemical Analys i s of Municipal and Indus tr ia l Wastewater,
USEPA-600/4-82-057, Revised October 26,1984, CFR Vol . 49, No. 209.

° U S E P A Contract Laboratory Statement of Work, issued and revised in the form of
an Invitat ion for Bid at the discretion of the U S E P A .

o Standard Methods for the Examination of Water and Wastewater, 18th Ed., 1992.
o S p e c i a l i z e d tests and procedures are taken from ASTM, USGS, A O A C , API, and

the American Soc i e ty of Agronomy.
The analytical pro toco l s as per formed in SPL's laboratories are de ta i l ed in Standard Operating
Procedures ( S O P s ) which have been prepared for each analytical test. The s e SOPs l i s t the
reference method, special notes, and s p e c i f i c s concerning SPL's performance of the method. The
use of SOPs ensures that identical methodology is f o l l o w e d regardless of analyst. SOPs are
c lo s e ly reviewed by SPL's QA/QC O f f i c e r s , the and Laboratory Supervisors prior to approval
and use. SPL's po l i cy is to review and revise SOPs every 2 years except when regulatory or
method changes necessitate an earlier update . Thes e s t ep s are taken to ensure that the
requirements of the referenced methods are s a t i s f i e d .

8 . 1 G E N E R A L A N A L Y T I C A L T E C H N I Q U E S
A wide variety of operational procedures are f o l l o w e d to provide data to our clients that meets
the QC criteria d e f i n e d in the above methods. The f o l l o w i n g are examples of some of these
procedures that have direct e f f e c t on quality data.

o Deionized water system checks are monitored da i ly for conductivity. ASTM
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T y p e II water requires conductivity of <1 umhos/cm. Addit ional reagent water
treatment and testing is done for the metals and volati le lab areas.

o Refrigerator blanks are analyzed monthly for vo la t i l e contaminants.
o An appropriate sample container is selected at random and analyzed monthly for

volat i l e s , semivolatiles, and metals.
o Only class A volumetric glassware is used in the conventional chemistry analyses

for all volumetric measurements or dilutions.
o ; All standards received and prepared are recorded in logs to provide traceability

information as d e f i n e d in SOP# QA-P5.02.
For more detai led information on procedures see SPL's Standard Operating Procedure Manual.

8.2 LABORATORY G L A S S W A R E CLEANING.rf i iSiw

S P L ' s glassware cleaning pro toco l s conform t o t h e f o l l o w i n g references:
T e s t Method s for Evaluating S o l i d Waste. September 1994. SW 846. Third
Edition. Revision 2, Chapter 4, pp 3-5 and Chapter 3, pp 3.
Code of Federal Regulations, July 1993, Part 435, pp.248.

SPL environmental laboratories' procedures for glassware cleaning is documented in Standard
Operating Procedure MI-P2.02. A summary of these procedures are l i s ted below:
8.2.1 Organic S a m p l e Analy s e s

S t e p Process
1 Remove surface residuals immediately a f t e r use by rinsing with methanol.
2 Remove all labe l s using a sponge or methanol.
3 Wash with hot tap water and a brush to scrub inside of glassware, s topcocks , and

other small pieces, if p o s s i b l e , using a sui table laboratory-grade non-phosphate
detergent.

4 Rinse thoroughly with hot tap water.
5 If needed, use an ox id iz ing b i odegradab l e a lka l ine concentrate to remove

insoluble organic residue.
6 Rinse thoroughly with hot tap water.
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8.2.4 Nutr i en t Analyse s
S t e p Process
1 Remove all labe l s using a sponge or methanol.
2 Wash with hot tap water and a brush to scrub inside of glassware using a suitable

laboratory-grade non-phosphate detergent.
3 Rinse thoroughly with hot tap water.
4 Rinse or soak with 1:1 Hydrochloric Acid.
5 Rinse thoroughly with ASTM T y p e II (or be t t er) deionized water.

8.2.5 Residue Analy s i s
S t e p Process
1 Remove all label s using a sponge or methanol.
2 Wash with hot tap water and a brush to scrub inside of glassware using a sui table

laboratory-grade non-phosphate detergent.
3 Rinse thoroughly with hot tap water.
4 Rinse thoroughly with ASTM T y p e II (or better) deionized water.
5 Bake at temperature s p e c i f i e d in the method prior to use and al low to cool in a

desiccator.
8.2.6 General Laboratory S a m p l e A n a l y s e s

1 Remove all labe l s using a sponge or methanol.
2 Wash with hot tap water and a brush to scrub inside of glassware using a sui table

laboratory-grade non-phosphate detergent.
3 Rinse thoroughly with hot tap water.
4 Rinse thoroughly with ASTM T y p e II (or better) deionized water.

8.2.7 Bioassay S a m p l e A n a l y s i s
1 Remove all labe l s using a sponge or methanol.
2 Wash with hot tap water and a brush to scrub inside of glassware using a suitable

laboratory-grade non-phosphate detergent.
3 Rinse thoroughly with tap water 5 times.
4 Rinse well with methanol.
5 Rinse thoroughly with ASTM T y p e II (or better) deionized water.
6 Soak in 10% Hydroch lor i c acid bath for 4 hours - NOT ANY LONGER.
7 Rinse thoroughly with ASTM T y p e II (or bet ter) deionized water.
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8.3 LABORATORY R E A G E N T S T O R A G E
The storage procedures are designed to eliminate contamination as well as provide for a sa f e
environment. A p p r o p r i a t e storage of reagents and solvents are l i s ted below. For d e ta i l ed
information on chemical storage see SPL's Chemical Hygiene Plan.
Chemical
Nitr i c acid

S u l f u r i c acid

Method of Storage
Stored in original containers in vented cabinet designed for acid storage.
Acids are stored in separate cabinets from other chemicals.
See nitric acid.

Hydrochloric acid See nitric acid.
Acetic acid See nitric acid.
Isopropanol

Methanol
Hexane
Methylene chloride
Chloro form
Carbon d i s u l f i d e
Diethyl ether
F R E O N 1 1 3 ( T F )
pH standards

V O A s standards

Stored in original containers in vented f l a m m a b l e solvent storage cabinet.
All solvents used for VOC analyses are stored in segregated cabinets in the
VOC analysis area away from all other solvents.
See i sopropanol.
See i sopropanol.
See isopropanol.
See i sopropanol.

*
See i sopropanol.
See i sopropanol.
See i sopropanol.
Stored in cabinet designed for standard and reagent chemical storage.
Cabinet is located in air conditioned section of the laboratory.
Stored in re frigerator and/or freezer in the laboratory away from all other
standards and chemicals.
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Chemical Method of S t o r a g e
S e m i V O A s standards Stored in r e f r ig e ra t or / f r e e z e r in the laboratory away from solvents and

VGA standards.
Meta l s standards See pH standards.
Conventional See pH standards. If re frigeration is required for storage of these standard

materials, r e f r ig era tor / f r e ez er s are uti l ized that are segregated from vo la t i l e
organic and semivolati le organic s tandards and chemicals.

Other reagents See conventional chemistry standards,
and Chemicals
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9.0 C A L I B R A T I O N PROCEDURES AND F R E Q U E N C Y
The accuracy of a chemical analysis is dependent on the qual i ty of reference s tandards and
reagents used during the preparation and analysis of the sample. S p e c i f i c requirements for
individual tes t s are described in the method and summarized according to test method groups in
this section. Calibration requirements s p e c i f i e d in the method are used if they are more stringent
than those listed in this QAP. The purity of reagents must be that of analytical reagent grade as a
minimum. Reagent and method blanks are prepared and analyzed with each set of sample s to
ensure the purity of the materials and solutions used in preparation of the samples.
Commercially-obtained primary standards are used for tes t s for which they are a p p l i c a b l e (e.g.,
organic analyses by GC or G C M S and metals by atomic spectroscopy).

9.1 R E A G E N T S AND STANDARDS
Analysi s s tandards prepared from stock solutions are stored in containers consistent with their
s tabi l i ty. Thes e are labeled with the standard number, date of preparation, concentration of
analyte(s), and the p r e p a r e r ' s initials. In accordance to SOP # QA-P5.02 a standards preparation
logbook is used to document the sources of primary standards, lot numbers of primary s tandards,
dates of receipt, expiration dates, methods of preparation of intermediate and working stock
s tandards, dates of preparation of intermediate and working stock standards, and the preparing
analys t(s)/technic ian(s).
Cer t i f i ca t i on s of m a n u f a c t u r e r ' s analysis and/or traceabili ty of primary s tandards/sources to EPA
c e r t i f i ed standards are archived in secured f i l e s .
The procedure used for preparation of reagents is also documented in the standards logbook and
includes the weights, volumes, d i lu t ions , and source of the stock solution or chemical reagent,
and lot number.
All carrier gases and hydrogen used in SPL laboratories are zero grade gases or better, depending
on the sensitivity of the instrument or method. F u e l acetylene purity is 99.6%, or better. Oxidant
air quality is "zero" grade (<2.0 ppm hydrocarbons).
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9.1.1 S t a n d a r d Sources and Preparation

Standard Source

Commercial
Lab. S u p p l y

Commercial
Lab. S u p p l y

Commercial
Lab. S u p p l y

Standard
T y p e

Standard
Storage

V o l a t i l e Organics: G C / M S
Primary
stocks
Gases ( B P < 3 0 ° C )

Intermediate Standard

Working standards

-10 to
- 2 0 ° C
10 to
- 2 0 ° C
-10 to
- 2 0 ° C
-10 to
- 2 0 ° C

S e m i v o l a t i l e Organics: G C / M S
Primary stocks

Intermediate Standard

Working s tandards
V o l a t i l e Organics GC

Primary stocks
Gases ( B P < 3 0 ° C )
Intermediate Standard

Working standards

-10 to
- 2 0 ° C

-10 to
- 2 0 ° C
-10 to
- 2 0 ° C

Maximum S h e l f
L i f e

6 months

1 week

6 months - except
gases
1 day

-10 to
- 2 0 ° C
in dark
-10 to
- 2 0 ° C
4 ° C

1 year

1 year

1 week

1 year
1 week
6 months - except
gases
1 day
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Standard Source Standard
Type.

Standard
Storage

Maximum S h e l f
L i f e

Commercial
Lab. S u p p l y

S e m i v o l a t i l e Organics (GC and H P L C )
Primary stocks 4°C 1 year

in dark
Intermediate Standard 4 ° C 6 months
Working standards 4 ° C 6 months

Atomic Absorp t i on and I n d u c t i v e l y C o u p l e d Plasma S p e c t r o p h o t o m e t e r s
Commercial
Lab. S u p p l y

Primary stocks Room T e m p Annual or
manufacturers
expiration date,

Intermediate s tandards

Working standards

0.15%
H N O 3 ,
Room T e m p
0.15%
H N C - 3 ,
Room T e m p

whichever is longer
1 week

1 week or da i ly

Commercial
Lab. S u p p l y

Conventional: ( s u l f i d e and cyanide) U V - V i s i b l e S p e c t r o p h o t o m e t e r
4 ° C , p H > 1 2 A s neededPrimary stocks from

source stocks
Working stocks from
intermediate stocks

4 °C, pH > 12 Standard iz e da i ly

Commercial
Lab. S u p p l y

Conventional: ( T P H ) F T I R Spec tropho tome t er
Neat Chemicals Room temp. N/A

S t o c k
Intermediate standard
Working standards

4 ° C
4 ° C
4 ° C

6 months
6 months
6 months
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Standard Source

Commercial
Lab. S u p p l y

Standard
T y p e

Standard
Storage

(TOH) Combustion microcoulometric

Maximum S h e l f
L i f e

Primary stocks

Intermediate standard

4 ° C , p H < 2 M a n u f a c t u r e r ' s
expiration date

4°C, pH <2 1 month

Commercial
Lab. S u p p l y

Commercial
Lab. S u p p l y
(formazin s t d )

Working standard 4°C, pH <2
pH Meter

Used as received: no Room temp.
working stock solutions
prepared.

Turb id ime t e r
Primary stocks from Room temp,
source stocks

1 month

Manufacturers
expiration date

M a n u f a c t u r e r ' s
expiration date

Working stocks from Room temp. 1 day
intermediate stocks

9.2 I N S T R U M E N T C A L I B R A T I O N .
The calibration procedures, frequency of initial and continuing calibration ver i f i ca t i on, and
criteria for evaluation of the calibration data are a p p l i e d as described in the analysis methods.
For lab equipment l i s t s see the current Statement of Qual i f i ca t i on s for S P L . Sec t ion 5 of this
manual l i s t s calibration criteria for most major methods in use at SPL. Calibration data are
documented in instrument run logbooks and these logbooks reference the s tandards preparat ion
logbooks to i d e n t i f y sources and methods of preparation of calibration standard solutions used.
The procedures for calibration of major instrumentation used by SPL's laboratories are described
in the sections below.
9.2.1 Meta l s . S t o c k solutions of individual metals for atomic absorption spec troscopic
analyses or stock solutions of a mixture s p e c i f i c a l l y prepared for inductively coupled plasma
spec troscopic analyses are acquired from commercial suppl ier s . C e r t i f i e d solutions which are
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c er t i f i ed traceable to an NIST/NBS standard are obtained if available. Volumetric di lut ion of the
stock solutions with deionized water and acid(s), which repl i ca t e s the acid content of the sample
dige s ta t e s , is used for the preparation of calibration standards. The deionized water qual i ty is
checked daily by measuring its conductivity.
A Calibration Veri f i ca t i on solution is prepared from a d i f f e r e n t source than that used for
preparation of the calibration standards. T h i s solution is used for ver i f i ca t ion of the init ial
and/or continuing calibration of the instrument. Calibration veri f i cat ion is per formed at or near
the mid-point of the linear calibration range or as prescribed by the method.
Laboratory Control Standards (LCS) are purchased from commercial suppl i er s and are from a
d i f f e r e n t source than that used for instrument calibration. When available, EPA cer t i f i ed
standards are purchased. Laboratory control are used to detect any bias present in the preparation
and analyses of samples. When available, commercially prepared c er t i f i ed solid sample s serve
as laboratory control samples for soil or sediment analyses.
QC check samples are also analyzed in response to corrective actions to demonstrate that quality

r } problems have been eliminated. Generally, in this case, four QC check samples are analyzed and
the precision and accuracy of the results must pass QC acceptance criteria for spike recovery
(See section 11).
9.2.1.1 Atomic Absorp t i on S p e c t r o s c o p y - Furnace A n a l y s i s (GFAA). S t a n d a r d s used for the
calibration of the instrument are prepared at a minimum of weekly and i d e a l l y each time an
analysis is run. The calibration solutions consist of a blank and a minimum of three analytical
s tandards bracketing the analytical range of the instrument. One of the s tandards must be at the
quantitation limit for the metal. The calibration standards are d i lu t ed with deionized water
containing the same concentrations) of ac id(s) as the sample d ige s ta t e s .
A solution from a source independent of that used for the initial calibration is prepared at a
concentration known by the analyst to optimize the probab i l i ty of reproducibi l i ty and accuracy.
T h i s solution is i d e n t i f i e d as the initial calibration veri f icat ion (ICV) or continuing calibration
ver i f i ca t ion (CCV) solution, d ep end ing on its use.
The instrument is calibrated prior to the analysis of each metal. Each calibration solution is
measured in dupl i ca t e . The analytical blank is analyzed, f o l l o w e d by the analytical s tandards in
the order of increasing concentration.
The accuracy of the initial calibration is v er i f i ed by the analysis of the ICV standard. QC
acceptance criteria are l i s t ed in S e c t i o n 5 of this manual. If the concentration is not within this
acceptance range during initial or continuing calibration ver i f i ca t ion, the problem must be
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corrected, the instrument recalibrated, and the calibration veri f i ed before analysis of samples is
begun.
The calibration blank must be reanalyzed immediately a f t e r the ICV and each C C V . The CCV
standard and calibration blank must be analyzed at a frequency of once per ten environmental
samples , counting dup l i ca t e measurements for each sample as one.
9.2.1.2 Atomic Emission S p e c t r o s c o p y - I n d u c t i v e l y C o u p l e d Plasma (ICP). The standards
used for calibration of the instrument are obtained commercially. A calibration blank and initial
calibration solutions are used to e s tabl i sh calibration for each analyte. The elements being
analyzed are divided into 5 separate standard solutions as s p e c i f i e d in the method to avoid
interferences.
The instrument is calibrated each day it is used. A minimum of two measurements must be
made of each analytical standard. The mean of the measurements is used as the intensity
obtained. An ICV solution is analyzed immediately a f t er calibration. T h i s solution is prepared
from stock so lu t ion(s) of a d i f f e r e n t source than used for preparation of the initial calibration

T~" standards, and contains all analytes to be determined. Measurements are obtained at each of the
wavelengths used for the analyses of samples. The concentration calculated from the calibration
of the instrument must agree with the QC acceptance criteria in Sect ion 5 of this manual for
each element, or the instrument is recalibrated for the e lement(s) that do not meet this criteria. A
calibration blank is analyzed immediately a f t e r the ICV and each CCV (10 percent frequency).
The calibration blank and CCV are not included in determining the frequency of analysis. The
acceptance criteria for the method blank is found in Sect ion 5 of this manual.
9.2.2 Absorp t i on S p e c t r o s c o p y - U V / V i s i b l e Spec tropho tometry. Analyses requiring
colorimetric determinations using UV-vi s i b l e range spectrophotometers are calibrated at a
minimum frequency quarterly with known-concentration m u l t i p l e analyte solutions that span a
linear absorption range versus analyte concentration. An initial calibration veri f i cat ion standard
(ICV) is analyzed with each analytical batch of samples to ver i fy replicate response and linearity
of the spectrophotometer (at mid-point concentration). Continuing calibration mid-point
concentration standards ( C C V s ) are analyzed every 10 samples to ver i fy continuing linear
response of the spectrophotometer. The QC acceptance criteria for the calibration curve, I C V s ,
C C V s , and blanks are found in Sec t ion 5 of the manual.
9.2.3 A b s o r p t i o n S p e c t r o s c o p y - I n f r a r e d S p e c t r o p h o t o m e t r y . Infrared
spec trophotometers are calibrated at a minimum quarterly with f i v e -po in t initial calibration
standards for each matrix that span appropr ia t e linear working ranges. Continuing calibration
standards ( C C V s ) for each matrix are analyzed every 10 samples . A reagent blank is analyzed
daily. The acceptance criteria for the reagent blank, calibration curve, and CCV are found in
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Section 5 of this manual.
9.2.4 T o t a l Organic H a l i d e (TOX/TOH) Analyzers. A variety of calibration standards are
required for T O X / T O H analyses. Due to the analysis' design princ ip l e , only a single-
concentration calibration standard is ut i l ized by the U S E P A methodology. The T O X / T O H
instrument is in i t i a l ly calibrated for each volume of titrant cell e l e c t ro ly t e used. T y p i c a l l y , titrant
cell e lec trolyte is changed every 12 hours or less of operation. Instrument calibration is
performed every time the e lec trolyte is changed. T h i s calibration consists of d u p l i c a t e ,
sequential analyses of the calibration standard. The acceptance criteria is ± 10 % of the
theoretical value of the standard's concentration. Therea f t e r , the same calibration standard is
used as a CCV standard at a frequency of 1 in 10 "sample burns".
An absorbing charcoal e f f i c i e n c y standard is analyzed for each lot or batch of charcoal to be
used. The acceptance criteria for the charcoal e f f i c i e n c y standard is ± 10% of the theoretical
concentration of the standard. A calibration ver i f i ca t ion standard is also employed that is
prepared from a d i f f e r e n t primary source as is used in the ICV/CCV standard.
Three d i f f e r e n t blanks are employed in TOX/TOH analyses: nitrate wash blanks, DI water
blanks, and a blank standard. The nitrate wash blanks are analyzed at frequency of 1/8 "sample
burns". The DI water blanks are analyzed dai ly or whenever the water source is changed,
whichever is more frequent. The blank standard consists of pe s t i c ide-grade methanol and is
analyzed in d u p l i c a t e on a dai ly basis.
9.2.5 T o t a l Organic Carbon Analyzer ( T O C ) . TOC analyzers are calibrated according to
the m a n u f a c t u r e r ' s instructions with three-point initial calibration standards (ICVs), with
acceptance criteria as l i s t ed in Sec t i on 5 of this manual. Reagent blanks are analyzed
immediately subsequent to the I C V s . Mid-point concentration continuing calibration s tandards
( C C V s ) are analyzed at a frequency of one per 10 sample s , ex c lud ing blanks and ICVs and
C C V s . Acceptance criteria for C C V s are found in Sect ion 5.
9.2.6 Inorgani c Water parameters. The tes t s performed for inorganic water quali ty
parameters are d e f i n e d for the purpose s of this document as those described in "Methods for
Chemical Analys i s of Water and Wastes", U S E P A 600/4-79-020, revised March 1983; "Tes t
Method s for Evaluating S o l i d Wastes", U S E P A S W - 8 4 6 , 3rd Ed.; or "Standard Method s for
Analysi s of Water and Wastewater", 18th Ed., 1992.
Analyt ical reagent grade chemicals are used for the preparation of all s tandards, reagents, and
solvents. S a l t s which are thermal ly s table are dried at 103-105° C and cooled in a desiccator
prior to being used for the preparation of primary standard stock solutions. Quantitative d i l u t i o n
of the standard stock solution is used for preparation of analysis s tandards and sp ik ing solutions.
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S t a n d a r d s prepared from concentrated acids, thermally unstable sal t s , or hygroscopic materials
are standardized against primary standards prior to being used for analysis of samples. The
frequency of preparation of standards and reagents f o l l o w e d is that s p e c i f i e d in each test
method. All reagents and standards are prepared in deionized ASTM T y p e II water or higher
quality water.
9.2.7 Organic Compounds . Standard stock solutions for the analyses of organic compounds
by gas chromatography ( G C ) or gas chromatography/mass spectrometry (GCMS) are obtained
from commercial sources. Calibration standards are prepared by di lut ion with the analytical
reagent grade solvent (or p e s t i c i d e grade if required) s p e c i f i e d by the test method.
VOLATILES. Standards for vo la t i l e organic analyses are prepared from "neat" (undi lu t ed)
materials or stock solutions by addi t ion of a known volume of standard to a preweighed 10 mL
volumetric f l a s k containing 9.8 mL of solvent. The syringe needle is held immediately above the
surface of the solvent. The standard must f a l l direct ly into the solvent from the syringe needle
t ip without touching the f l a s k walls. If the syringe needle tip touches the f l a s k wall s , the
mixture is discarded. The f l a s k , solvent, and standard are reweighed to determine the amount of
standard stock solution or neat sample that is transferred. The mixture is then c a r e f u l l y d i lu t ed to
volume with solvent and the f l a s k s l owly inverted several times to mix.
Stock standard solutions are transferred to a 10 mL T e f l o n - c a p p e d glas s vial and stored at -10 to
-20° C in the vo la t i l e standards freezer. An intermediate standard is prepared weekly and stored
in two 1 mL vials. Working standards (50 mL) are prepared daily. 40 mL are used to fill the
VOA vial, while the remainder is discarded.
SEMTVOL ATILES . C e r t i f i e d stock solutions of s emivolat i l e organic compounds are obtained
commercially. Calibration standards are prepared by addi t ion of known volumes of stock
s o lu t ion(s) to a volumetric f l a s k containing solvent, f o l l o w e d by d i lu t i on to volume. Calibration
standards are prepared at three or f i v e concentrations as required for the test method to be used.
One standard is prepared near but above the practical quantitation l imit, and others bracket the
concentration range of the analytes in the sample at concentrations s p e c i f i e d by the method.
The calibration standards are transferred to a glass vial with a T e f l o n - l i n e d closure and stored in
the semivolati le standards refrigerator at 4° C. S t a n d a r d s are prepared each six months or more
f r equent ly if evidence of degradation or comparison with check standards indicates a potent ial
problem.
Analyt i cal reagent grade (or p e s t i c id e grade if required) solvents are used for extraction of
samples. Each lot of solvents obtained from the s upp l i e r is screened by GC prior to use. If
impuri t ie s which will s i g n i f i c a n t l y impact the quali ty of the analyses are present, the remaining
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bo t t l e s of this lot are not used.
Reagent blanks are prepared and analyzed with each set of samples to ensure the continued
integrity of the solvents.
Laboratory Control Standards are purchased from commercial suppl i er s and are from a d i f f e r e n t
source than that used for instrument calibration. When available, EPA c e r t i f i e d standards are
purchased.
QC check samples are analyzed in response to corrective actions to demonstrate that quality
problems have been eliminated. Generally, in this case 4 QC check sample s are analyzed and the
precision and accuracy of the results must pass QC acceptance criteria.
9.2.7.1 Gas C h r o m a t o g r a p h y / M a s s Spec trometry. Each instrument is tuned prior to initial
calibration. The tuning compounds bromofluorobenzene (BFB), and
decaf iuoro tr iphenylphosphine (DFTPP) are used for volat i l e and semivolati le s analysis
instrument tunes, respectively. In addi t ion benzidine, pentachlorophenol , and DDT are added to

*.""") the tune compound for semivolati le analyses. The s e compounds are used to check for peak
ta i l ing and degradation inf luences of instrument conditions. The tuning procedure must meet
the criteria s p e c i f i e d in the publ i shed method. T h i s is per formed on the instruments whenever
the sources are cleaned and as needed.
The initial instrument calibration is obtained using three to f iv e calibration standards at
concentrations s p e c i f i e d by U S E P A Methods 8240B, 8260A, 8270B, 624, and 625. The
calibration s tandards contain the target compounds, surrogates and internal standards.
The average relative response fac tor (RRF) for each compound is calculated using the
analyte/ intemal standard sets if s p e c i f i e d in the methods. A l t e r n a t i v e l y the relative standard
deviation RSD for the curve is calculated and the acceptance criteria is s p e c i f i e d in the method.
The acceptance criteria for the RSD of the RRFs for calibration check compounds and minimum
average RRFs for system performance check compounds must be achieved prior to analysis of
samples. Second order polynomial curve approximation may be used as prescribed by the
method. The instrument tune and calibration are verif ied each 12 hours of operation, or as
s p e c i f i e d by the method used. Acceptance criteria for continuing calibration s p e c i f i e d by the
method are met prior to analyses of samples. See Sec t i on 5 of this manual for s p e c i f i c
acceptance criteria.
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9.2.7.2 Gas Chromatography and H i g h Performance Liquid Chromatography. Instruments
used for the determination of organic compounds by gas Chromatography or HPLC must be
calibrated by either the external standard or the internal standard method. The procedures for each
of the methods are described.
9.2.7.2.1 External S t a n d a r d Cal ibrat ion Procedure. For each analyte of interest, calibration
standards are prepared by adding volumes of stock solutions to a volumetric f l a s k and d i l u t i n g to
volume with an appropriate solvent. One of the external standards should be at a concentration near,
but above, the practical quantitation limit. The other concentrations should correspond to the
expected range of sample concentrations or should d e f i n e the working range of the detector.
Each calibration standard is analyzed using the technique that will be used to introduce the actual
samples into the instrument. Peak height or area responses are tabulated against the mass i n j e c t e d .
The results can be used to prepare a calibration curve for each analyte or the ratio of the response
to the amount introduced. Response factors (RF) can be calculated for each analyte at each standard
concentration. If the percent relative standard deviation (%RSD) of the calibration factor is less than
20% (10% for EPA 600 series) over the working range, linearity through the origin (zero
concentration) can be assumed, and the average response fac tor can be used in p lace of a calibration
curve.

Calibration fac tor = T o t a l area of peak* / Mass in j e c t ed (in nanograms)
*For multi-response p e s t i c i d e s / P C B s , use the total area of all peaks used for
quantitation.

The calibration curve or response fa c t or must be verif ied each day by the in j e c t i on of one or more
calibration standards. Sec t i on 5 of this manual provides guidance for the frequency of cal ibrat ion
standards. If the response for any analyte varies from the initial calibration curve by more than +
15 percent or the QC check standard does not f a l l within the QC acceptance criteria (whichever
requirements are in the method), corrective action is taken which may include recalibration,
checking calculations, preparing a new standard, and instrument maintenance procedures.
9.2.7.2.2 Internal S t a n d a r d Cal ibra t ion Procedure. One or more internal standards that are
similar in analytical behavior to the analyte compounds are selected. The measurement of the
internal standard must not be a f f e c t e d by the method or matrix of the samples. Due to these
l imitat ions , no internal standard a p p l i c a b l e to all sample s can be recommended.
Calibration standards at a minimum of three to f iv e concentrations (whichever the method requires)
for each analyte of interest are prepared by adding volumes of one or more stock s tandards to a
volumetric f la sk . To each calibration s tandard, a known constant amount of one or more internal
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standards is added and diluted to volume with an appropriate solvent. One of the s tandards should
be at a concentration near, but above, the practical quantitation limit. The other concentrations
should correspond to the expected range of concentrations found in actual samples or should de f ine
the working range of the detector. Each calibration standard is injected using the same introduction
technique that will be a p p l i e d to the actual samples. Peak height or area responses are tabulated
against the concentration of each compound and internal standard. Response fac tor s (RF) for each
compound are calculated as f o l l o w s :

= A s X C i s
A i s X C s

where: As = Response of analyte
Ais = Response of internal standard
Cis = Concentration of the internal standard, ug/L
Cs = Concentration of the analyte, ug/L

If the RF value over the working range is constant, < 20% RSD (< 10% RSD for EPA 600 series);
the RF is assumed to be invariant, and the average RF can be used for calculations. A l t e r n a t i v e l y ,
the results can be used to p l o t a calibration curve of response ratios, A s / A i s versus RF.
The working calibration curve or RF is veri f ied on each working day by the measurement of one
or more calibration standards. Sec t ion 5 provides guidance for the frequency of calibration
standards. If the response for any analyte varies from the predic ted response by more than ± 15%
or the QC check standard does not f a l l within the QC acceptance criteria (whichever requirements
are in the method), corrective action is taken which may include recalibration, checking
calculat ions, preparing a new standard, and instrument maintenance procedures.
9.2.7.2.3 Retention Time. The retention time windows for each compound are established from the
initial and continuing calibration as described in the respective methods. Retention time windows
are established over a 72 hour time frame and are calculated using ± 3 standard deviations f rom the
mean retention time for each individual compound.
9.2.8 S u p p o r t Equipment:
9.2.8.1 Balances. Each analytical and t o p - l o a d i n g balance is calibrated d a i l y prior to initial use
with appropriate mul t ip l e , c er t i f i ed NIST/NBS Class S or ASTM Clas s 1 weights, ranging from 10
mg to 4 Kg d e p e n d i n g on the range of the balance. All balances are serviced semiannually by
balance manufacturer service personnel, and calibrated with an independent source of NIST/NBS
C l a s s S or ASTM Clas s 1 weights. C e r t i f i c a t i o n s for weights are archived and maintained in
secured f i l e s by the QA/QC O f f i c e r .
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9.2.8.2 Thermometers. All SPL laboratory thermometers are calibrated annually against reference
thermometers which are c er t i f i ed N I S T / N B S - t r a c e a b l e . Metal dial thermometers are calibrated
quarterly. Cer t i f i ca t i on s on reference thermometers are archived and maintained in secured f i l e s
by the QA/QC O f f i c e r .
9.2.8.3 Refr igerator s /Incubator s . All thermometers used in SPL refrigerators and incubators are
calibrated annually or quarterly as described above for thermometers. The temperatures of SPL's
refrigerators and incubators are monitored and documented daily. T h e s e r e f r ig era tor / incuba tor
temperature logs are reviewed and maintained on f i l e by the QA/QC O f f i c e r .
9.2.8.4 Digestion Blocks /Water B a t h s / H o t Plates. All SPL digestion blocks, water baths, and hot
p l a t e s temperatures are monitored. The thermometers in use are calibrated as described above for
thermometers. For each batch of samples that are d ig e s t ed , evaporated, or heated in SPL's
laboratories, the heating apparatus' temperatures are documented d a i l y or with each use, whichever
is more frequent.
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10.0 I N S T R U M E N T REPAIR A N D P R E V E N T I V E M A I N T E N A N C E
Analytical instruments are serviced or inspected at regular intervals. Service contracts for regular
maintenance and emergency service are also maintained for most major instruments. An
instrument repair/maintenance logbook is maintained for each instrument. Entries include the
date of service, type of prob l em(s) encountered, corrective action taken, and in i t ia l s of the person
veri fying the service has been s a t i s f a c t o r i l y performed.
The instrument sample run logbook is monitored by the analysts to detect any degradation of
instrument performance. Changes in response factors or sensitivity are employed as indicators of
potent ial problems. These are brought to the attention of the laboratory supervisor and preventive
maintenance or service is scheduled to minimize downtime.
SPL analysts p er f orm routine maintenance, cleaning, and adjus tment of the instruments as
needed to ensure accurate analysis results. Supervisory personnel and m a n u f a c t u r e r ' s service
representatives provide training and assistance with instrument repair. Service contracts with the
instrument manufacturers provide for rapid response in the event of catastrophic f a i l u r e requiring
pro f e s s i onal repair and service. Back-up instrumentation and an inventory of critical spare parts
are maintained to minimize de lays in the complet ion of analyses.
Forms are maintained for recording the temperature of ovens used for s o l i d s determinations,
storage r e f r ig era t or s / f r e e z er s and incubators. Temperature for d i g e s t i o n b l o c k s / h o t p l a t e s are
recorded in the sample logbooks. Repair or ad ju s tment s are performed and documented as
needed. The proper operation of balances is checked and documented d a i l y in a logbook by
calibration ver i f i ca t i on with Cla s s S weights. Zero se t t ings of the balances are checked with each
use.

10.1 O R G A N I C D E P A R T M E N T . GC/MS: SPL maintains a service contract with the
instrument vendor ( H e w l e t t Packard) where preventive maintenance is per formed semiannually.
All scheduled preventive maintenance is p er formed according to m a n u f a c t u r e r ' s s p e c i f i c a t i o n s .
The G C / M S electronic data are backed up weekly on magnetic tape.. The GC/MS mechanical
pump oil s are changed semiannually.
GC: No service contract is maintained since most problems can be repaired by SPL spe c ia l i s t s .
Service is e f f e c t e d by the instrument vendor on an as-needed basis (service ca l l ou t) .

10.2 INORGANIC D E P A R T M E N T . Meta l s : SPL maintains a service contract with the
instrument vendor (Perkin-Elmer) f o r graphi t e furnace/Zeemann A A ' s , f l a m e A A ' s , a n d (Perkin-
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Elmer or Thermo Jarrel Ash) for the ICPAE spectrophotometers.
Conventional Chemistry: UV-vis ib l e spectrophotometers, TOC analyzers, and TOX/TOH
analyzers are not under service contract with the instrument manufacturers. Service is e f f e c t e d
on an as-needed basis (service callout).

10.3 CONTINGENCY PLANS . Emergency contingency p lans include:
1. Analys i s of the samples on back-up (redundant) in-house instrumentation.
2. T r a n s f e r of samples to other approved and appropriate SPL laboratories equipped

with redundant instrumentation.
3. Temporary leas ing/rental o f the needed instrumentation/equipment until SPL's

equipment is repaired and back on-line.
4. T r a n s f e r of samples to other local competing environmental laboratories

(subcontracting). Any subcontracting of analytical work to another laboratory may
require the prior approval of the appropr ia t e state r egula tory/ laboratory
accrediting agency and the prior approval of the client.

10.4 I N S T R U M E N T R E P A I R S / M A I N T E N A N C E A N D F R E Q U E N C Y
10.4.1 I n d u c t i v e l y C o u p l e d Plasma
Repair - Maintenance Per formed by Frequency
Preventative Perkin Elmer Every 6 Months
Maintenance:
Run ICP wavelenght SPL Quarterly
calibration solution
Check Yttrium bul l e t SPL Daily
posi t ion
Check Argon SPL Daily
Drain SPL Daily
Check torch for d epo s i t s SPL Daily
Check RF coil for leaks SPL Daily
Check air f i l t e r s Week ly



Repair - Maintenance Performed by
Check igniter, gas f l o w s SPL

S P LReplace nebulizer/auto-
sampler tubing
Change nebulizer tip SPL
10.4.2 G r a p h i t e Furnace Atomic Absorbtion

Repair - Maintenance Performed by
Check quartz windows
I n s p e c t contact rings &
graphite tube. Replace as
needed.
Observe drying of
samples
Check alignment of
autosampler injec tor
Check A r g o n / H 2

SPL
S P L

SPL

S P L

S P L
Fill separator trap o f fume SPL
extraction unit with DI for PE 5 1 0 0 , S I M A A 6000
water
Replace f i l t e r o f fume
extraction unit

SPL
f o r P E 5 1 0 0 , S I M M A
6000

Check autosampler tubing SPL
S P LCheck water level in

cooling system
Clean graphi t e tube
windows
Clean burner head
( F l a m e )

S P L

S P L
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Frequency
Daily
As needed,
minimum weekly
As needed

Frequency
Daily
Daily

Daily b e f or e
analysis
Daily

Daily
Daily

Daily

Weekly
Daily

As needed

As needed
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Repair - Maintenance Performed by
Clean mixing chamber SPL
( F l a m e )
Replace aspirator tubing SPL
( F l a m e )
10.4.3 Gas Chromatography
Repair - Maintenance Performed by
Change gas s u p p l y SPL
cylinder

Frequency
As needed

As needed

Change carrier gas dryer
tube
Change guard column
Change column
Change inj . septa
Change/c lean/
silanize injec tor liner
Perform BCD leak wipe
test on BCD detectors
Steam clean BCD
detector
Replace PID lamp
Clean ELCD cell
Change n-propanol in
ELCD cell reservoir
Replace trap on P&T
Change resin cartridge
composi t ion in ELCD

SPL

SPL
SPL
SPL
SPL

SPL

SPL

SPL

SPL

S P L
S P L

Frequency
When tank pressure
< 100 psi main
gauge
When indicator
rums color.
As needed
As needed
Every 50-75 inj
Monthly

Every 6 months

As needed

As needed
As needed
As needed

As needed
As needed
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10.4.4 H i g h Performance Liquid Chromatography
Repair - Maintenance Performed by
Back f l u s h column SPL

Replace column SPL
Balance DAD SPL
Replace pump seals SPL
Replace P T F E F R I T S P L
Replace Deuterium lamp SPL
10.4.5 Gas Chromatography - Mass S p e c t r o s c o p y
Repair - Maintenance Performed by
Repair of al l GC/MS/DS H e w l e t t Packard
electronics assemblies
Remove, disassemble, SPL
clean source and rods
Replace f i l a m e n t s SPL

Change vacuum pump SPL
oil
Change/c l ean/
silanize in j e c t o r port
liner

SPL

Change guard column SPL
Change chromat. column SPL
Change GC septa SPL
Replace electron SPL
m u l t i p l i e r

Frequency
Biweekly or as
needed
As needed
As needed
As needed
As needed
As needed

Frequency
As needed

Monthly or as
needed
Monthly or as
needed
Every 6 months

Daily

As needed
As needed
Every 50-75 i n j .
As needed



Repair - Maintenance
Change gas s u p p l y
cylinder

Performed by
SPL

Change carrier gas dryer SPL
10.4.6 T o t a l Organic H a l i d e
Repair - Maintenance Performed bv
Repair of all TOX
electronics assemblies

Mitsubi sh i/
C O S A

Replace /r epack quartz wool SPL
in combustion tube
Replace titration cell SPL
electrodes
Replace quartz combustion SPL
tube
Clean absorber columns, SPL
titration c e l l s , dewatering
scrubbers
Replace O-rings SPL
Change gas s u p p l y cylinder SPL

10.4.7 T o t a l Organic Carbon
Repair - Maintenance Per formed by
Repair of all TOC Manufacturer
electronics and optical
assemblies
Replace combustion tube SPL
catalyst
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Frequency
When tank pressure
< 100 psi main
gauge
Every 6 months

Frequency
As needed

As needed

As needed

As needed

Daily

As needed
When tank pressure
< 100 psi main
gauge

Frequency
As needed

As needed



Repair - Maintenance
Replace combustion tube
Replace tubing
A d j u s t baseline to zero
Replace H a l o g e n
Scrubber/CO2 Scrubber
Check carrier and sparge
gas f l o w s
Check for bubles in 1C
chamber-H3PO4 volume
Replace NAOH solution
in Dehumidi f i er

Performed by
SPL
SPL
SPL
SPL

S P L

S P L

SPL

10.4.8 U V - V i s i b l e S p e c t r o p h o t o m e t e r s
Repair - Maintenance
Repair of all
spectrophotometer
electronics and optical
assemblies
Replace source lamps

Performed by
Manufacturer

S P L
10.4.9 I n f r a r e d S p e c t r o p h o t o m e t e r s

Repair - Maint enance Performed by
Repair of all
spectrophotometer
electronics and optical
assemblies
Change N2 purge on PE
1600

Perkin Elmer/
Foxboro/Buck

S P L

Frequency
As needed
As needed
Daily
Quarterly

Daily

Daily

Daily

Frequency
As needed

As needed

Frequency
As needed
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Pressure <100 PSI



Repair - Maintenance
Change Dessicant in
opt i c s chamber on PE
1600
10.4.10 pH Meters
Repair - Maintenance
Repair of all electronics
assemblies
Replacement of
e lec trodes
R e f i l l i n g o f electrode
e l e c tro lyte s

Performed by
SPL

Performed by
Orion, Coming

S P L

S P L

10.4.11 T u r b i d i t y Meters
Repair - Maintenance Performed by
Repair of al l electronics HF, Hach
and opt ical assemblies
10.4.12 Gel Permeation C l e a n u p

Repair - Maintenance Performed by
Repair ABC Labs
Repack column SPL
10.4.13 Ion Chromatography

Repair - Maintenance Performed by
Observe retention times SPL
for each analyte
Check conductivity SPL
reading
Check pump pressure SPL
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Frequency
Every 6 months

Frequency
As needed

S l o p e o f calibration
< 90% or as needed
M o n t h l y

Frequency
As needed

Frequency
As needed
As needed

Frequency
Daily

Daily

Daily
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Repair - Maintenance
Check eluent volume and
f l o w rate
Check gas pressure and
f l o w
Observe temp,
compensation reading
Check all tubing/column
connections for leaks
Replace guard and
analytical columns
10.4.14 Balances

Repair - Maintenance
Repair of all electronics

Performed by
S P L

SPL

SPL

SPL

S P L

Performed by
M e t t l e r , Sartorius

Page 9 of 9

Frequency
Daily

Daily

Daily

Daily

As needed

Frequency
As needed

and mechanical
assemblies
Calibration, cleaning Alometric s Balance

Syst ems or Presicion
Balance System (PBS)

Every 6 months



11.0 Q U A L I T Y C O N T R O L A S S E S S M E N T



Sect ion No.
Date 0 1 / 0 1 / 9 7
Page 1 of 6

11.0 Q U A L I T Y C O N T R O L A S S E S S M E N T
SPL includes quality control samples in the analytical process to assess the p r o c e s s ' s accuracy
and precision, and to detect contamination, and matrix e f f e c t s .

11.1 F I E L D Q U A L I T Y C O N T R O L S A M P L E S
SPL per forms only limited sampling and so the frequency of most of the f i e l d quality control
samples are determined by the client.
11.1.1 T r i p Blank. The trip blank is prepared at the laboratory by f i l l i n g a pre-preserved bo t t l e
(vial with septum) with reagent water. The trip blank accompanies the sample kit containing the
sample bo t t l e s to the f i e l d and back to the laboratory. The trip blank is not opened in the f i e l d . It
is stored with the samples at the laboratory.
Purpose: The trip blank is used to determine if contamination of samples is l ike ly due to: 1)
absorption of fumes from other samples , 2) contaminated preservatives or bo t t l e s , and 3)
contaminated reagent water. The trip blank should not have detections above the detection limit.
Frequency: SPL recommends one trip blank for each volat i l e organic analysis (8010, 8240 etc) in
each sample kit.
11.1.2 F i e l d Blank. The f i e l d blank is prepared on site by f i l l i n g a pre-preserved sample
container with analyte-free water.
Purpose: The f i e l d blank is used to determine 1) the e f f e c t s of on-site contaminants on samples
and, 2) the purity of preservatives and bottles.
Frequency: The frequency is p r o j e c t s p e c i f i c and determined by the client. SPL recommends one
f i e l d blank for each analytical parameter every 10 samples.
11.1.3 Equipment Blank. An equipment blank is prepared by co l l e c t ing f ina l decontaminating
rinse water (analyte- free) that is rinsed through the sampl ing equipment. Thes e blanks are stored
and transported with the samples.
Purpose: The equipment blank is analyzed to determine the e f f e c t i v e n e s s of decontaminating
procedures and to assess if samples are contaminated from the sampl ing equipment.
Frequency: The frequency is pro j e c t s p e c i f i c and determined by the client. SPL recommends an
equipment blank a f t e r every ten samples co l l ec ted by a device.
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11.1.4 F i e l d Dupl i ca t e s . F i e l d dup l i ca t e s are two samples taken from the same point and placed
in separate bott les . Thes e are analyzed as separate samples.
Purpose: F i e l d dup l i ca t e s are used to determine the reproduc ib i l i ty of the sampling technique.
Frequency: The frequency is p r o j e c t s p e c i f i c and determined by the client. SPL recommends.the
dupl i ca t i on of every tenth sample.

11.2 B A T C H Q U A L I T Y C O N T R O L S A M P L E S
A batch is a group of samples prepared for analysis at the same time. The number of commercial
sample s in a batch shall not exceed twenty. SPL analyzes several qual i ty control ( Q C ) sample s in
each batch that go through the entire analytical process. T h e s e QC sample s are the method blank,
laboratory control sample, matrix spike, matrix spike dup l i ca t e , and replicates . In addi t ion to
these batch QC samples , organic commercial samples are spiked with one or more surrogates.
The frequency and control criteria for these QC sample s are l i s t ed in Sec t ion 5. Control l i m i t s are
either mandatory or advisory. Mandatory control l imi t s must be met and f a i l u r e of these criteria
require the laboratory to correct the analytical problem and reprocess one or more samples until
the samples pass the criteria. Advisory criteria indicate that sample results may be accepted or
rejec ted based on pro f e s s i onal judgement . For example, matrix spike results are compared to
advisory control l imit s because matrix interference may be the cause of the QC f a i l u r e . In thi s
case, other information such as the results of the L C S , surrogate re sul t s , method blank re su l t s and
calibration ver i f i ca t i on sample results are considered be fore a pass or f a i l j udgemen t is made.
11.2.1 Method Blank. The method blank is reagent water or analyte-free sand that is treated as
if it were a commercial sample. It goes through the entire analytical process inc lud ing extraction
or digestion.
The purpose of the method blank is to veri fy that the analytical process does not contribute
s igni f i cant amounts of the target analytes to samples. Control criteria are mandatory except for
common laboratory contaminants such as methylene chloride. Low level de t ec t ions of these
compounds are al lowed. T a r g e t analyte de t e c t ions in the method blank must be c l ear ly indicated
on the analytical report.
11.2.2 Laboratory Control S a m p l e . The laboratory control sample (LCS) is either reagent
water f o r t i f i e d with a known amount of the target analytes or a soil reference material that has
c er t i f i ed concentrations of target analytes. T h i s sample goes through the entire analytical process.
The L C S , because it is f r e e of matrix e f f e c t s , is a measure of accuracy of the analytical process.
The LCS control l imit s are mandatory. Fai lure of the LCS dic ta t e s that the samples in the batch
must be r e j e c t ed . The entire analytical process must be repeated. S t a t i s t i c a l l y derived control
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l imits (+/- 3 standard deviations from the mean) should be determined for the L C S .
11.2.3 Matrix S p i k e . The matrix spike (MS) is a commercial sample that is f o r t i f i e d with a
known amount of the target analytes. The matrix spike results are indicators of matrix e f f e c t s on
the recovery of target analytes. Control l imit s for matrix spike recovery are advisory. If the
amount of analyte in the original sample exceeds the amount spiked by a f a c t o r of four, the spike
recoveries should not be calculated since control limits do not app ly .
11.2.4 Matrix S p i k e Dupl i ca t e . The matrix spike dupl i ca t e ( M S D ) is a second matrix spike
analyzed in addit ion to the matrix spike. Precision is calculated by determining the relative
percent d i f f e r e n c e (RPD) between the MS and the M S D . A l t h o u g h precision l imi t s are advisory,
more emphasis is given to the RPD than the percent recovery when determining if the spike
should be reanalyzed. For instance, if both matrix spikes exhibit low recovery but good precision
then it can be assumed that a matrix interference is present. However, if precision between the
MS and the MSD is poor, technique error must be eliminated as a po s s i b l e source of error be fore
the data can be accepted. If sample size is l imited and the data must be accepted, then a narrative
must be included in the report.
11.2.5 Replicate. Replicate s are two subsamples of a sample analyzed separately. Precision is
calculated by determining the RPD. It is SPL's po l i cy to analyze matrix spike d u p l i c a t e s rather
than repl i ca t e s when it is accepted by the regulatory agency. T h i s po l i cy is in p lac e for two
reasons. F i r s t , no precision data is available when the sample has no de t e c tab l e analytes. Second ,
control l imi t s are concentration sensitive and are therefore d i f f i c u l t to es tabli sh.
11.2.6 Surrogate. Surrogates generally a p p l y only to organic analyses and are non-target
analytes that have similar chemical propert i e s to target analytes. One or more surrogates are
added to all sample s in a batch during extraction and these include commercial sample s , spikes,
laboratory control samples , and blanks. The percent recovery of surrogates, similar to matrix
spikes , is an indicator of matrix e f f e c t s . Surrogate recovery is also an indicator of extraction
e f f i c i e n c y . S a m p l e s with surrogate recoveries that f a i l QC criteria should be reprocessed by
reextracting and reanalyzing the sample to v er i fy the presence of matrix e f f e c t s . Reproces s ing is
not necessary if the surrogate fa i lur e is due to a coelut ing interference.

11.3 C A L I B R A T I O N V E R I F I C A T I O N
Calibration procedures are l i s ted in Sec t ion 9 and QC control criteria are l i s t ed in Sec t ion 5.
General ly, each inorganic and gas chromatograph instrument batch must have init ial cal ibration,
initial calibration ver i f i ca t ion, initial calibration blank, continuing calibration ver i f i ca t i on , and
continuing calibration blanks. Control l imi t s for these QC standards and blanks are mandatory.
Only sample s bracketed by continuing calibration ver i f i ca t ion samples that pass QC criteria can
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be accepted. Init ial calibration ver i f i ca t ion sample s should be obtained form a second source.
Most Gas Chromatograph - Mass S p e c t r o s c o p y methods s t i p u l a t e response f a c t o r (RF)
requirements for either all compounds or s p e c i f i c system performance check compounds
( S P C C ) .

11.4 S T A T I S T I C A L C O N T R O L
Results of batch quality control samples (LCS, MS, MSD, rep l i ca t e s) are compared to criteria
that are determined by: 1) method requirements, 2) contract requirements, and 3) s ta t i s t i ca l
analysis. S t a t i s t i c a l l imit s are determined using Shewart control charts. SPL determines s tat i s t i cal
control limits for LCS's. The statistical limit must not be broader than method d e f i n e d limits for
accuracy. Shewart control charting is employed to derived surrogate control l imi t s and it may
also be used to determine quality control criteria for matrix spike recovery and relative percent
d i f f e r e n c e . Shewart charts are printed quarterly for trend analysis and control l imi t s are updated
annually.
11.4.1 Def ini t ions .
11.4.1.1 Accuracy. Accuracy is the closeness or nearness of a data point or analytical result
measured by the test method to the true value. Accuracy is expressed as a percentage of the true
value. Accuracy of LCS analytes is determined by calculat ing the percent recovery as f o l l o w s :

Measured ValueRECOVERY=IQO*- Theoretical Value

The matrix spike recovery is calculated according to:

(Spiked Sample Result - Original Sample Result)RECOVERY* =100*- Amount of Spike

11.4.1.2 Precision. Precision is the reproducib i l i ty of an analytical procedure result ing from
rep l i ca t e analyses of a homogeneous sample regardles s of the true value. The precision of a
matrix spiked sample (MS) and a matrix spiked d u p l i c a t e (MSD) or, by the analysis of repl i ca te
aliquot s of a sample. In most cases SPL uses MS/MSD to evaluate the precision of a batch.
Dupl i ca t e s are used for those tes t s that are not amenable to s p ik ing , such as f e ca l c o l i f o rm.
Precision is determined by ca l cu la t ing the Relative Percent D i f f e r e n c e (RPD) between the Matrix
S p i k e and the Matrix S p i k e Dupl i ca t e as f o l l o w s :
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RPD-IOQ+ |MS Recovery ~ MSD Recovery|
0.5 * (MS Recovery + MSD Recovery)

Precision of dup l i ca t e s (not sp iked) are is calculated as f o l l o w s :

| R e p l i c a t e - Replicate \RPD= 1 0 0 * — — — — — — — — — — — — - — — — — — — — — — - — — —0.5 * (Replicate^ + Replicate^)

11.4.1.3 Mean. The mean is calculated as f o l l o w s :
Mean =————n

Where:
X = each measurement
n = the number of measurements

11.4.1.4 S t a n d a r d Deviation. Calculate the variance (S2) and standard deviation (S) of the
repl i cate measurements as f o l l o w s :

n-l
i=l 1=1

n

where:
Xj n, are the analytical results in the f inal method reporting units obtained from the
n sample aliquots, summed from I = 1 to n.

11.4.2 Control Charts. Shewart control charts are graphical analyses of accuracy and precision.
Accuracy control limits are derived from recovery measurements of laboratory control sample s
and matrix spikes. Control l imit s are derived from the standard deviation of the most recent
history of n analyses where n is the number of point s at a minimum of 30. U s u a l l y , the last 50
sample s are used to deve lop a control chart. The standard deviation of the last n recoveries is
determined. Control l imit s are set at the mean -/+ 3 times the standard deviation. Warning l i m i t s
are within 2 standard deviations of the mean. Control charts are prepared and maintained by
S P L ' s Q C o f f i c e r s .
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Precision control limits are derived from the Relative Percent D i f f e r e n c e (RPD) between
repl i ca te measurements from matrix spikes and matrix spike d u p l i c a t e s or sample repl icate s . The
standard deviation of the last n number of RPD's is determined where n is at a least 30. The
Control Limit is the mean p lu s 3 times the standard deviation. The Warning Limit is the mean
p l u s 2 standard deviations. Out-of-control situations are d e f i n e d as the occurrence of any of the
f o l l o w i n g :

o Any one point is outside of the control l imits .
o Any two consecutive point s are outside of the warning limits.
o Any seven consecutive points are on the same side of the center line.
o Any eight consecutive points are such that each point is larger or smaller

than the point immediately preceding it.
o Any obvious cyclic pattern is observed in the points .

When an out-of-control situation is i d e n t i f i e d , the data is assessed and a decision is made to
implement corrective action. The resolution of the problem as determined by the analysis of
control samples is documented by the use of a Noncon formanc e /Corr e c t i v e Action Request form
and documented in the instrument use log book.

11.5 D E T E C T I O N A N D R E P O R T I N G L I M I T S
11.5.1 Method Detection Limit. The method detection limit ( M D L ) is the minimum
concentration of a substance that can be measured and reported with 99% con f id enc e that the
analyte concentration is greater than zero. MDL's are determined from analysis of a sample in a
given matrix containing the analyte. SPL laboratories per form MDL determinations for all
a p p l i e d methodologie s annual ly to upgrade these da ta/va lue s . The procedure used is as given in
40 C F R : Part 136, A p p e n d i x B.
SPL uses the MDL as reporting limits for analyses under the Clean Water Act except in EPA's
Region VI where minimum quant i f i ca t ion l imit s ( M Q L ) are allowed. The MQL is generally 5
times the detection l imi t s and corresponds to the calibration point with the lowest concentration.
11.5.2 Practical (Es t imat ed) Quant i ta t ion Limit. The PQL/EQL is the lowest level that can be
re l iab ly achieved within s p e c i f i e d l imit s of precision and accuracy during routine laboratory
operating conditions. It is generally 5 to 10 times the MDL. For some analytes it is chosen as the
least concentrated calibration standard. It is the lowest concentration that a substance can be
re l iab ly quant i f i ed.
SPL uses the PQL as a reporting limit for all te s t ing per formed under the Resource Conservation
and Recovery Act.
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12.0 D A T A R E D U C T I O N , R E V I E W , V A L I D A T I O N , A N D R E P O R T I N G
It is the intent and po l i cy of the SPL environmental laboratories to f o l l o w data product ion and
reporting procedures which uti l ize redundant, step-wise data val idat ion to minimize errors in
analytical reports. Laboratory data reduction and ver i f i ca t i on procedures are required to ensure
that the overall ob j e c t ive s of analysis and reporting meet method and pro j e c t sp e c i f i ca t i on s .

12.1 D A T A R E D U C T I O N .
12.1.1 Instrument Raw Data O u t p u t / C o m p u t e r Data F i l e s I d e n t i f i c a t i o n . SPL laboratories'
instrument raw data and computer data f i l e s use the laboratory sample i d e n t i f i c a t i o n number as
their primary id en t i f i ca t i on . Each SPL laboratory has its own unique laboratory sample
i d e n t i f i c a t i o n numbering system that is discrete from all other SPL laboratories. T h i s laboratory
sample i d e n t i f i c a t i o n number is ut i l ized as part of the individual analytical areas' instrumentation
naming system for electronic f i l e s , each analytical area having a s l i g h t l y d i f f e r e n t f i l e -naming
system that incorporates this primary i d e n t i f i c a t i o n (i.e., GC, GC/MS, metal s , inorganics).
A d d i t i o n a l l y , the various SPL laboratory sample i d e n t i f i c a t i o n numbering systems employ both
the date of sample receipt and a sequential number. Retrieval of archived data, both hardcopy and
electronic, is thus made s imple and easy with this numbering system, along with SPL's electronic
archival on a f i l e - b y - f i l e basis.
The c ompl ex i ty of the data reduction will be dependent upon the s p e c i f i c analytical method and
the number of discrete operations (extractions, d i l u t i o n s , and l eve l s / concentra t ions) involved in
obtaining a sample that can be measured.
Copie s of all raw data and calculat ions used to generate the f i n a l results will be retained on f i l e to
allow reconstruction of the data reduction process at a later date.
12.1.2 Regression Analyse s . Many of the U S E P A analytical methods employed by SPL
laboratories require the use of mathematical regression or "best curve-fit" for the development of
initial calibration curves. Most of the SPL laboratory instrumentation has electronic
hardware/ so f tware to p er f orm such regression analyses automatical ly on demand. Most of the
s ta t i s t i ca l mathematics used to p er f orm such regression analyses is re la t ive ly f o r thr igh t .
However, in some cases involving high-order polynomial equations ( m u l t i p l e regressions), the
mathematics is quite complex and elaborate (e.g., Fermi-Dirac s ta t i s t i c s is needed for some third-
degree polynomial equations that represent s p e c i f i c laboratory-observed data such as t i t r a t i o n
curves). To avoid such c o m p l e x i t i e s , a brief di scus s ion of linear regression s t a t i s t i c s and its
s i gn i f i canc e to laboratory data ca l cu la t ions is presented as an introduction to s ta t i s t i ca l theory.
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Linear calibration curves f o l l o w the mathematical equation for a straight line, i.e.,

Y-bX = ——— Y = mX+bm

where y represents the instrument response, and x is the concentration of the standard solution.
To determine the s lope , m, and the response intercept, b,

S = s u m o f a l l x Q = sumof a l l x 2

Y = sum of a l l y L = sum of a l l y 2

P = s u m o f a l l x y D = N Q - S 2

are calculated where N is the number of standard solutions. Thus ,
m = (NP - SY)/D
b = (QY - SP)/D

The instrument response has a random error component such that not all responses will f a l l on
the least squares line. T h i s random error, represented by 6;, is such that

where y s is the response corresponding to the concentration Xj given by mXj + b, and y f the actual
measured response. These deviations from the f i t t e d line are assumed to be normally di s tr ibuted
and can be described by a standard deviation se which is cal led the "standard error of estimate."
To calculate se, determine e{ for each point and then

If an unknown solution is now measured, giving an instrument response y,, then its concentration
will be given by xi = (YI - b)/m
and its standard deviation by

sx = S e /m
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The correlation c o e f f i c i e n t is another measure of the linear re la t ionsh ip between two variables. It
is a measure of the degree of association between the variables.
The estimate of the correlation c o e f f i c i e n t r is calculated by the equation:

nr = -

n nN
where

X = individual values for independent variable
Y = individual values for dependent variable
n = number of pairs of data.
d f = n - 2

The square of the correlation c o e f f i c i e n t is called the c o e f f i c i e n t of determination r2- The
c o e f f i c i e n t of determination is a measure of the amount of variation in the dependent variable
that is accounted for by the independent variable. If the correlation c o e f f i c i e n t is +1.0, then 1.02 =
1.0 or 100% of the variation is accounted for by the independent variable. Any r2 of 0.99 or be t t er
is considered acceptable.
12.1.3 Conventional Chemistry.
12.1.3.1 Colorimetric Analyses . Colorimetric analyses are computer-calculated using a
standard calibration curve. The calibration curve is deve loped by linear regression of absorbance
versus concentration, obtained from the analyses of a set of concentration-range s tandards for the
s p e c i f i c analyte. The absorption of the prepared sample is compared to this curve, the
concentration of the analyte determined, and any d i lu t i on f a c t o r s are employed in ca l cu la t ing the
analyte concentration in the sample. The units of concentration employed in the analyses are
denoted in mg/L or m g / K g . The general calculational equations used to determine analyte
concentration are:

where,
Q = concentration of instrument sample
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A = absorbance
M = s lope of the calibration curve
B = absorbance intercept (Y-int erc ep t) of the calibration curve

Final sample analyte concentrations are given by:
c. DV

where,
C f = f inal sample analyte concentration
D = di lu t ion fac tor
V = initial volume of sample prepared
W = weight or volume of sample prepared

12.1.3.2 T o t a l Organic Carbon (TOC) and Petroleum Extrac tab l e Hydrocarbons (TPH,
418.1). TOC analyses use infrared spec trophotometer detectors and calibration calculat ions are
per formed by computer as is described for colorimetric procedures described above.
12.1.3.3 Titr ime tr i c analyses. Titr imetr i c analyses are based on the normality of the t i trant(s),
volume of prepared sample used, a f i x e d conversion f a c t o r for the s p e c i f i c analyte and
method,and any d i lu t i on factors . S t a n d a r d s of known concentration of the analyte of interest are
titrated to check the method accuracy. The units of concentration employed in the analyses are
denoted in mg/L, ug/L, m g / K g , or u g / K g . General manually-used calculational equations used to
determine analyte concentration
are:

_ ~

where,
Ci = concentration by titration
V s = volume of titrant required for sample
V b = volume of titrant required for method blank
N = normality of titrant
K = f i x e d conversion fac t or , method s p e c i f i c
V d i = volume of prepared sample required for t i tration
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W = weight or volume of sample
Final sample analyte concentrations are given by:

C. DV

where,
C f = f ina l sample analyte concentration
D = di lut ion f a c t o r
V = initial volume of sample d ig e s ta t e
W = weight or volume of sample diges ted

12.1.3.4 T o t a l Organic H a l i d e s ( T O X / T O H ) . TOX analyzers u t i l ize a s ingle-point calibration
standard to v er i fy that the instruments are recovering the calibration standard within the QC
tolerances described in U S E P A method 9020. The calculat ion is performed by the on-board
instrumentation. The calculation for sample determinations is given by

( c r c 3 ) + ( c 2 - c 3 )ug/L TOX =——— 2 3

V

where,
C, = ug chloride on the f i r s t column in series
C2 = ug chloride on the second column in series
C3 = ug chloride of dai ly average method blank value for a 40 mg carbon column
V = sample volume in liters

12.1.3.5 Gravimetric Analyses. Gravimetric analyses include tes t s such as T o t a l S o l i d s , T o t a l
Dissolved S o l i d s , T o t a l Susp ended S o l i d s . T h e s e are calculated by the f o l l o w i n g formula:

r, ,-r A-B * 1000R e s i d u e mg/L - — — — — — — — — —

For T o t a l s o l id s or T o t a l Dissolved S o l i d s the variables are as f o l l o w s :
A = weight of sample + dish in mg
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B = weight of dish in mg
C = volume of sample in ml

For T o t a l Suspended S o l i d s the variables are as f o l l o w s :
A = weight of f i l t e r (or f i l t e r + crucible) + residue in mg
B = weight of f i l t e r ( of f i l t e r + crucible) in mg
C = m i l l i l i t e r s of sample f i l t e r e d

Percent Moisture is determined on solid samples and the percent moisture is calculated as
f o l l o w s :

*, • 4. a. 10° * (W ~ F)Moisture % = — — — — — — — — — — —

Where,
W = Wet Weight of S a m p l e
F = Dry weight of S a m p l e

12.1.4 Meta l s . Atomic absorption analyses are computer-calculated by the use of a standard
calibration curve. The calibration curve is a p l o t of absorbance versus concentration, obtained
from the analyses of a set of at least 3 concentration-range standards for the s p e c i f i c analyte. The
instrumentation ut i l ize s so f tware algorithms to curve-fit absorbance and concentrations by
regression analysis. The so f tware program then compares the absorption of the prepared sample
to the calibration curve, the concentration of the analyte determined, and any d i lu t i on fa c t or s are
employed in calculat ing the analyte concentration. The units of concentration employed in the
analyses are denoted in m g / L , u g / L , m g / K g , or u g / K g .
The so f tware used by all of SPL's Atomic Absorpt ion spec trophotometer is manufactured by
Perkin-Elmer. The calculational equation used by the Perkin-Elmer s o f tware is given as:

_

where,
Cj = concentration of instrument sample
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A = absorbance/emission
K], K 2 , K 3 = concentrations o f the calibration curve

Final sample analyte concentrations are given by:
C. DVf w

where,
C f = f inal sample analyte concentration
D = di lut ion fac tor
V = initial volume of sample diges tate
W = weight or volume of sample diges ted

Induc t ive ly coupled plasma emission analyses are computer-calculated by the use of a standard
calibration curve. The calibration curve is a p l o t of emission versus concentration, obtained from
the analyses of a standard for the s p e c i f i c analytes. The s tandardization is ver i f i ed quarterly by
the analyst by analyzing a second standard at the high end of the linear range. The acceptance
criteria for the linearity check is ± 5 % of the true value of the standard. The so f tware program
compares the emission of the prepared sample to the calibration curve, the concentration of the
analyte determined, and any di lu t ion fa c t or s are employed in ca l cu la t ing the analyte
concentrations. The units of concentration employed in the analyses are denoted in m g / L , u g / L ,
m g / K g , or u g / K g .
12.1.5 Organics. GC and GC/MS analyses are computer-calculated by d i f f e r i n g techniques,
dependent on the method of calibration and sample matrix.
12.1.5.1 External Cal ibrat ion.
Water matrix:

D Vt A VtConcentration ug/L = - A V. VS I S

where,
A x = analyte response of AS V; V s sample (peak area or h e igh t)o f standard in j e c t ed or purged
As= external standard response, as in Ax
V; = volume of extract i n j e c t e d , uL (with p u r g e & t r a p , V; is 1)
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D = dilut ion fac tor
V, = volume total extract,uL (with purge& trap , Vj is 1)
V s = volume sample extracted or purged, ml
Nonaaueous matrix:

A A V DConcentration ng/g - —-—————

where, W = weight of sample e x t ra c t ed /purged , g
12.1.5.2 Internal Cal ibrat ion
Water matrix-

A A V- DConcentration ng/Kg =• t
A RF Vs s

where,
Ax= sample analyte response (peak area or h e igh t)
C i s = amount internal standard added to extract or volume purged,ng
A i s = internal standard response, as in Ax RF = analyte response f a c t o r
Nonaqueous matrix-

A C. DConcentration ug/L = *A, RF V Wis s s

where,
W s = weight of sample extracted,
g A x, C i s , D, AJS, RF, V s = same as above
12.2 DATA R E V I E W . A n a l y s t s are responsible for adherence to S O P S for a p p l i c a b l e
methodo log i e s and data quality procedures. QC data summaries are comple t ed as the data are
produced and these summaries document the analysis of blanks, r ep l i ca t e s , and spiked sample s
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that are tested concurrently with sample groups.
The analysts in each laboratory must cross-check data calculations and transcriptions between
instrument printouts, logbooks, and data report shee t s /e l ec tronic data transfer f i l e s . Copi e s of all
pertinent COCs, data shee t s / e l e c tronic data f i l e s and QC summaries are remitted to the area
laboratory Supervisor for review and approval. Any problems are addressed by the laboratory
Supervisor and transmitted to the QA/QC O f f i c e r s . All area laboratory logbooks (for standards,
instrument use, instrument repair, analyses, extractions, d ige s t ions , etc.) are reviewed and
initialed by the respective laboratory Supervisors once a month or more o f t e n if required by a
s p e c i f i c pro j e c t .
Warning and control l imit s are determined annually by SPL's QA/QC O f f i c e r s using control
charts and are distributed by the SPL QA/QC O f f i c e r s to each area. The sample QC data are
compared to these l imit s to allow analysts to determine the data val idi ty. Data which are outside
QC limits are re j e c t ed and the analyses rerun for the associated samples. If data cannot be
produced which meets acceptable criteria, a Nonconformance /Corre c t iv e Action Request Form
(see section 13) is initiated by the analyst and the analytical procedure evaluated by the area
Supervi sor and the QA/QC O f f i c e r . Observations of unusual test results or anomalies are noted
on the QC summaries, even if the data is within acceptable ranges. The Q A / Q C O f f i c e r s provide
review of any QC summaries with problems. If no problems are found in the v er i f i ca t i on of
calibration data, d u p l i c a t e analyses, and spike analyses (i.e. the QC data is within control l i m i t s ) ,
the data sheet is signed and dated by the Area Supervisor. Data sheets are then remitted to
Document Control.
The QA/QC O f f i c e r s are also responsible for review of blind sample analyses that are randomly
made part of sample batches. If the target concentration ranges are not achieved in these bl ind
sample analyses, the section Supervi sor and the QA/QC O f f i c e r determine if a problem ex i s t s
and implement any corrective action needed.
12.3 DATA R E P O R T I N G . Reports will contain f ina l results (uncorrected for blanks and
recoveries), analytical methods, de tec t ion l imit s , surrogate recovery data, method blank data, and
results of QC sample s (where a p p l i c a b l e ) . The number of s i gn i f i can t f igure s reported wi l l be
consistent with the l imit s of uncertainty inherent in the analytical method. The f o l l o w i n g
s i g n i f i c a n t f i gur e rules will be use when reporting results: for inorganic tes t s 3 s i g n i f i c a n t f i g u r e s
and for organics 2 s i g n i f i c a n t f igures . Comparison of the result to the de t e c t i on l imi t should be
done prior to rounding and anything below the detect ion limit is reported as ND. Some p r o j e c t s
may require reporting the result s below the de tec t ion limit and q u a l i f y i n g the data with a J f l a g .
In general, this would be l imited to report ing l imi t s that are above the MDL or CLP s ty l e reports.
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Rounding takes place a f t e r all calculations. The f o l l o w i n g rounding procedure must be used:
1. If the f igure next beyond the last p lace to be retained is less than 5 then the f igure in the last

place is unchanged.
2. If the f igure next beyond the last p lace to be retained is greater than 5 then the f i gur e in the last

p lac e is increased by 1 .
3. If the f igure next beyond the last p lace to be retained is 5 and there are only zeros or no f igure s

beyond the 5 then the f igure to the last p lace to be retained is unchanged if the number is
even, or increased by one if it is odd. If the 5 next beyond the number to be retained is
f o l l o w e d by any number other than zero then the retained f igure must be increased by 1 .

Exceptions to the s igni f i cant f igure rules occur when the analyte concentration is close to the
detection limit. The result should not have more numbers to the right of the last s ign i f i cant f i gur e
of the detect ion limit. Below is an example:
Detection Limit= 0.005 m g / L , express results with a d e f a u l t of three s ign i f i can t f igures .
Result Report
0.0046 ND
0.0061 0.006
0.0141 0.014 (2 sig f i g s )
0. 1 232 0. 1 23 (3 sig f i g s for inorganics)
Detection Limit= 50 mg/L (the zero is s i g n i f i c a n t )
Result Report
49.9 ND
51.2 51
103.2 103
Final reports are s p o o l e d / p r i n t e d from the LIMS, c o l l a t e d , and submitted to the Projec t Managers
for review and signature.
12.3 DATA VALIDATION. The purpose of analytical data val idat ion i s to q u a l i f y data for
any data quali ty l imitat ions i d e n t i f i e d during review. The analyst p e r f o r m i n g the test shall
review 100 percent of the sample s in a given batch for va l id i ty based on the calibration and QC
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criteria set f o r t h in Sect ion 5 of this QAM or appropr ia t e methodology. A f t e r the analyst's review
has been comple t ed , 100 percent of the data shall be reviewed independen t ly by a senior analyst
or secondary reviewer. Client or pro j e c t s p e c i f i c information will be evaluated by the Pro j e c t
Managers. In addition, appropria t e case narratives shall be added to exp la in any
nonconformance issues. P r o j e c t s data packages are evaluated according to S O P M I - P 1 1 . Data
qual i f i e r s will be used according to agencies or S t a t e s requirements (EX. A F C E E , F l o r i d a ,
Wisconsin, etc.). The list of qual i f i er s to use and the procedures for a p p l y i n g f l a g s to data are
described in their respective QAPP'S.
Data validation criteria must include:

1. H o l d i n g Time s for sample preparation and analysis
2. Laboratory Control S a m p l e s
3. Method Blank
4. Equipment Blank
5. F i e l d d u p l i c a t e s
6. Matrix spike data
7. S a m p l e Pre s ervat ion/Col l e c t i on
8. S a m p l e Storage
19. T r i p Blank
10. Init ial F i v e Point Calibration
11. Init ia l Daily Calibration
12. Continuing Calibration
13. Retention Time
14. Surrogates
15. Tune
1 6 . T I C S
17. Init ia l Calibration Curve
18. Initial Calibration Blank
19. Continuing Calibration Blank
20. Method Blank
21. Init ial Calibration V e r i f i c a t i o n
22. Continuing Calibration V e r i f i c a t i o n
23. Interference Check Standard
24. Serial Dilution
25. Method of Standard A d d i t i o n s
26. Preparation logs
27. Internal S t a n d a r d s
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Some of the most common used data qual i f i er s are:
B The analyte was found in the associated blank, as well as in the sample.
D The sample is reanalyzed at a higher d i lu t ion factor.
E T h i s f l a g i d e n t i f i e s compounds whose concentration exceed the upper level of the

calibration range of the instrument.
J The analyte was p o s i t i v e l y i d e n t i f i e d above the MDL but below the contract required

reporting limit, the quantitation is an estimation.
MI Matrix interference.
N T h i s f l a g indicates presumptive evidence of a compound. T h i s f l a g i s only used for TICS.
ND The analyte was analyzed for, but not detected.
When the analytical reports are approved for release, copies are made and invoices are prepared.
The reports are then mailed or delivered to the client.

12.4 DATA S T O R A G E / A R C H I V A L
SPL laboratories archive all hardcopy and electromagnetic media that contain raw and
r e f in ed/r educ ed data, laboratory notebooks, instrument printout s , COCs, t e lephone conversation
logbooks, pro j e c t f i l e s , a l l QA/QC f i l e s , c er t i f i ca t ions o f analysis, c e r t i f i c a t i o n s o f traceabi l i ty,
all instrument calibration data, instrument repair logbooks and f i l e s , f inal reports, etc. for a
minimum of 7 years. The s e records are archived and stored in separate, dedicated and secured,
rooms with l imi t ed access. Securi ty is maintained by keeping these rooms locked at all t imes,
except when in use, and by l imi t ing keys to these rooms to a few personnel (Laboratory Director,
Document Control O f f i c e r , and Q A / Q C O f f i c e r ) . A d d i t i o n a l security is e f f e c t e d by the
implementation of Documentary Chains-o f-Cus tody if documents must be removed from
archival storage for review. These Documentary COCs v er i fy custody of the records.
V i r t u a l l y all SPL p r o j e c t / w o r k order documentation is f i l e d according to the sample laboratory
i d e n t i f i c a t i o n number, in ascending, sequential order on a f i l e - b y - f i l e basis. T h i s also a p p l i e s to
S P L ' s electronic media (magnetic tape s , magnetic d i ske t t e s , magnetic streamer tape s) . T h i s
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system allows ease of data retrieval and does not s i g n i f i c a n t l y disrupt the operation of SPL's
computer data systems. GC, GC/MS, and metals initial calibration data document originals are
s tored/archived in ascending, sequential, chronological order. B o x e s / f i l e s that contain the
archives are labe led with inclusive sample laboratory i d e n t i f i c a t i o n numbers and inclusive dates.
A f t e r 7 years of archival, SPL's e l i g i b l e archives are purged and destroyed. Dispo sa l of purged
c a s e s / f i l e s is accomplished by shredding/ destruction of the material.

12.5 D O C U M E N T C O N T R O L
12.5.1 Document I d e n t i f i c a t i o n . Contro l l ed documents are those documents that must be
replaced when they are revised. Control l ed documents have a document control number located
on the approval page. T h i s control number is assigned and tracked by the Quality
Assurance/Qual i ty Control O f f i c e r (QAO). The QAO maintains a logbook of documents and the
individual to whom it is assigned. The QAO is re spons ib l e for replac ing the old version of the
document with the revised version so that no copy of the old version remains in the work areas.
The old version is marked "REPLACED BY REVISION NAME". A copy of the old version is
archived as described above. If an uncontrolled version of a document is released it must be
clearly marked with " U N C O N T R O L L E D COPY" where the control number should appear.
Document control blocks must also appear on the upper right hand corner of control led
documents. The control block contains an i d e n t i f i c a t i o n (e.g. SOP number), revision date, page
number, and total number of pages in the document.
Contro l l ed documents must have approval signatures. The Corporate Qual i ty Assurance Plans
must have the approval signatures of the Laboratory Managers, the QAO's, the Corporate
Laboratory Director, and the CEO. Quality Assurance Proj e c t Plans must have the signature of
the Laboratory Director and the QAO. Standard Operating Procedures must have the signature of
the department Supervisor and the QAO.
12.5.2 Document Revision. Standard Operating Procedures are reviewed, at a minimum, every
two years. If f ederal or state rulings make an SOP obsolete it is updated immediately. The
Corporate Quality Assurance Plan is upda t ed annually unless a major regulatory change
necessitates an earlier revision.
Document changes are requested using the Document Change Request Form. Cop i e s are sent to
the QAO who must approve all document changes.
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12.5.2.1 Document Change Request Form.
D O C U M E N T C H A N G E F O R M

O R I G I N A T I N G L A B : H o u s t o n | _ J L a f a y e t t e L J M i c h i g a n | _ J F u l l e r t o n
R E Q U E S T E D BY:______
V E R I F I E D B Y :

D A T E
D A T E N E E D E D :

D E S C R I P T I O N O F C H A N G E N E E D E D : ( P r o v i d e d e t a i l e d d e s c r i p t i o n )

R E F E R E N C E T O S U P P O R T R E Q U E S T :

A T T A C H E X A M P L E ( I f A p p l i c a b l e )

S U B M I T T E D T O :
D A T E C H A N G E M A D E :
C O M M E N T S :

D A T E :
A P P R O V E D R E J E C T E D

A p p r o v e d : Q u a l i t y Assurance O f f i c e r
C o p i e s t o : L j F i l e L J L a b D i r e c t o r QA O f f i c e r

Date:

Q|Corporate QA
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13.0 N O N C O N F O R M A N C E A N D C O R R E C T I V E A C T I O N
13.1 Q U A L I T Y M E A S U R E M E N T S
SPL has several measurement systems to assure that its product is of high quality. Thes e systems
include:

• Primary and secondary data review.
• Performance audits.
• Sys t em audits and method audits.

The purpose of each of these measurement systems is to detect nonconformances. SPL d e f i n e s a
nonconformance as any unapproved deviation from company po l i cy , state or f edera l regulations,
contract requirements, quality control criteria, and standard operating procedures.
Nonconformances can be the result of either a random error or a systematic error. Once a
nonconformance is i d e n t i f i e d then an analysis of its cause must ensue to determine if a
systematic problem exists. If a systematic problem exists then a corrective action request is
issued. The Nonconformance / Corrective Act ion procedure is d e ta i l ed in SPL SOP# QA-P17.03.
All corrective actions are tracked by the Quality Assurance/Control O f f i c e r (QAO). The QAO is
responsible for ass igning due dates for corrective actions. The QAO must approve all corrective
actions and is re spons ib le for determining if the Nonconformance/Correc t ive Action Request
(NCAR) procedure is comple t ed. Copi e s of all nonconformances are kept in the p r o j e c t f i l e .
13.1.1 Primary and Secondary Data Review. An employee per f orming any process is
responsible for p er f orming the primary task review. T h i s employee is re sponsible for both
determining if any nonconformances exist and in i t ia t ing the nonconformance procedure. Many
processes, such as laboratory analysis, include a secondary review. It is the r e spon s i b i l i ty of the
secondary reviewer to ini t iate the N C A R procedure if the primary review f a i l s to detect the
exception. The primary or secondary reviewer must ini t iate a N C A R if a systematic problem is
detec ted. Quality control sample s (see section 11) must be evaluated both by the primary and
secondary reviewers. The minimum acceptance criteria appear in Sect ion 5 of this manual. Other
criteria may occur in control limit updat e s , SOP updat e s , or contract s p e c i f i c requirements.
13.1.2 Performance A u d i t s . SPL par t i c ipa t e s in several Performance Evaluation s tudie s (see
Section 14). Thes e s tudies are per formed by analyzing samples f o r t i f i e d with target compounds.
There are two type s of Performance Evaluation s tudies and these are s ingl e-b l ind s tudie s , and
double-bl ind s tudies. S i n g l e - b l i n d s tudie s are those where the true concentrations are unknown
by the analyst. S i n g l e - b l i n d performance evaluation studies in which SPL p a r t i c i p a t e s are the
E P A ' s Water P o l l u t i o n s tudies , E P A ' s Water S u p p l y study, a n d E R A ' s soil study. A double-
blind performance standard is one that the analyst does not know the compound concentration
nor that the sample i s a performance evaluation sample. SPL's double b l ind performance
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evaluation for water is provided by Analyt i ca l Standard s Incorporated. Some double-bl ind
standards are submitted by clients. It is the QA Officer's r e spons i b i l i ty to issue N C A R s for all
nonacceptable performance evaluation results.
13.1.3 Sys t em A u d i t s and Method Audi t s . Quality Control O f f i c e r s p er form system audits and
method audits (described in Sect ion 14). Criteria for these audits are located in test methods,
standard operating procedures, Code o f Federa l Regulations, I S O Guide 2 5 , a n d S P L ' s Corporate
Quality Assurance Plan. It is the Quality Control Officer's r e s pon s i b i l i ty to issue Corrective
Actions Requests for discovered de f i c i enc i e s .
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13.2 S P L N O N C O N F O R M A N C E A N D C O R R E C T I V E A C T I O N R E Q U E S T FORM
S P L / C E / Q A - F 2 . 0 5 SPL Noncon formance & Corrective Action Record

D E P A R T M E N T :
O S h i p p i n g & Receiving O Extractions
O Document Control O Digestions
PROBLEM C A T E G O R Y :
O Labeling D H o l d i n g Time
O I n s u f f i c i e n t S a m p l e O S a m p l e H a n d l i n g
O LCS O Matrix S p i k e s
O Standard Prep & Traceabi l i ty O Analytical Method
O Data Review & V a l i d a t i o n CJ Management
O Other (describe below)
Description of Nonconformance:

t

'• DUE DATE (for investigation of CAR):
SPL Workorder Number: T e s t Paramete

Date of S a m p l e Collection: Prep Batch ID

Potential Impact on C l i e n t / S P L :

Client N o t i f i c a t i o n Required: Means of N o t i
YES O NO O

Instructions for Data Reporting:

Submitted for Resolution to: Originator Sig

Date:
Is a Corrective Action Neces sary for Resolution:
(See page 2 for CAR f o r m )

O Organics O M e t a l s
O Water Lab O Client Service s

O I m p r o p e r l y Preserved O H e a d s p a c e
D Method Blank Contamination O Surrogate s
O RPD CJ S a m p l e Prep
D Analyt i ca l Sys t em O Data Reporting
D Communication D PE Stud i e s

r: Matrix:

: Analysi s Batch ID:

f i ca t i on: Responsible Party Signature:
Date Client Contacted:

nature: Supervisor Signature:

Date:
YES O NO O

Distribution: O Originator D M a n a g e r / S u p e r v i s o r O Proj e c t Manager O QA Dept. CJ Doc. Control
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Detailed Description of Root Cause:

Corrective Action:

Targe t Date For Complet ion:
Supervisor Signature: Date:

— ,Lab Director Signature: Date:
QA Approval Signature: Date:

Detai l ed Description:

Corrective Action S a t i s f a c t o r y : YES O NO O F o l l o w Up Required: YES O NO O

QA Signature: Date of Closure:

_ Distribution: CJ Originator D Manager Supervi sor D Proje c t Manager O QA Dept. O Doc. Control

r
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13.3 C U S T O M E R C O M P L A I N T S
Customer complaint s are recorded in the phone logs of the Responsible Party (Projec t Managers
and Supervi sors). The record must at a minimum document the f o l l o w i n g information:

1. Customer Name.
2. Date
3. Customer Phone Number.
4. Work Order or Invoice number if app l i cab l e .
5. Description of the problem.
6. Date response is promised to the client.
7. N o t e if this is a second or more call for the same problem.
8. Resolution status (i.e. resolved by phone, l e t t er , f a x , unresolved, none

necessary)
Complaint s requiring a s p e c i f i c corrective action are handled by c o m p l e t i n g the Customer
Complaint Corrective Action Form (CCAA) as described in SOP QA\P12.01. T h i s f orm is
completed by the person receiving the complaint. The form is addressed to the person
responsible for executing the corrective action.
Once the corrective action has been made, the executor of the corrective action enters an
explanat ion of the corrective action on the C C A A form. The C C A A is then returned to the
person who initiated it. It is then reviewed, approved and signed by the initiator. The C C A A is
then forwarded to the Manager and the QA O f f i c e r for approval signatures.
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14.0 P E R F O R M A N C E A N D S Y S T E M A U D I T S
14.1 P E R F O R M A N C E E V A L U A T I O N S A M P L E S . In order to assess the accuracy and
precision of laboratory procedures and results, performance check sample s (PE sampl e s) f rom
several external tes t ing programs and from internal f ormulat ions are u t i l i z e d .
All SPL laboratories analyze double blind aqueous sample s quarterly and single blind soil
samples semiannually. These sample s are purchased from commercial sources (e.g. Analyt i ca l
Standard s Incorporated, Environmental Resource Assoc iate s).
SPL, Inc. routinely analyzes U S E P A DMR-QA samples required for the performance of N P D E S
permit analyses. SPL subscribes to the EPA Water P o l l u t i o n performance evaluation s tudies and
the L a f a y e t t e and Hous ton laboratories par t i c ipa t e in EPA's Water S u p p l y study.
Several of SPL's regular cl ients also submit annual and quarterly client-prepared PE sample s to
SPL's laboratories. A p p l i c a b l e corrective actions, i f necessary, are determined during client
reviews of the results for implementation by the respective SPL laboratory.
PE sample results are documented in the form of reports and analytical raw data furni shed to
SPL's QA/QC O f f i c e r s by their respective SPL laboratories. T h e s e re sul t s and data are reviewed
by the SPL QA/QC O f f i c e r s for va l id i ty (accuracy, precision, comple tenes s , and appropr ia t e
evidentiary documentation). A p p l i c a b l e corrective actions, if necessary, are determined during
these reviews for implementat ion by the respective SPL laboratory. These data and
documentation are archived by the respective SPL QA/QC O f f i c e r s . T h o s e state laboratory
accrediting agencies who currently approve or c e r t i f y SPL laboratories and require the
submission of PE sample s are furnished reports that outline and de ta i l the QA PE results.
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SPL QC Performance Evaluation S a m p l e s

PE S A M P L E

External QC

Double blind
Aqueous

SOURCE

Client

S t a t e agencies

U S E P A N P D E S
DMR-QA

U S E P A Water
Pol lu t i on S t u d y
U S E P A Water
S u p p l y S t u d y
U S E P A CLP

ASI OR ERA

S i n g l e Blind S o i l ERA

F R E Q U E N C Y

Annual

Semiannual

Annual

Semiannual

Semiannual

Dependent on bid

Quarterly

Semiannual

A N A L Y T I C A L
AREAS
Metal s , G C , G C M S ,
conv. Chem.
G C / M S , T P H , G C
Diesel, Gasoline,
metals, Conv.
Chemistry, H P L C
Metal s , G C , G C M S ,
Conv. Chem.
Metal s , G C , G C M S
Conv. Chem.
Metal s , GC, Conv.
Chem.
Dependent on b id,
so l i c i ta t ion or
contract
Metal s , G C , G C M S ,
Conv. Chem., H P L C
M e t a l s , G C , G C M S ,
Conv. Chem.

Monthly QA meetings are held to review current QA data and to evaluate ongoing QA activities.
A d d i t i o n a l l y , some SPL clients hold regular QA meetings with SPL laboratory management
s t a f f s to review and discuss QA activities that a f f e c t the c l i e n t s ' and SPL's work r e la t i on sh ip s .
T a b l e 14.1 l i s t s the type, sources, and frequencies of QC samples that SPL laboratories analyze.
14.2 SYSTEM AUDITS SPL laboratories will submit to any U S E P A or state regulatory
agency/s ta t e laboratory accreditation agency or client on-site laboratory audit. SPL's
environmental laboratories undergo system audits at both regular and irregular t ime int erval s .
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There are several d i f f e r e n t types of system audits performed on SPL laboratories that are l i s t e d in
T a b l e 14.2.

TABLE 14.2
S P L Laborator i e s ' S y s t e m A u d i t s

A U D I T T Y P E
SPL internal quality system
SPL internal method audits
External client

External s ta te/munic ipal
External U S E P A CLP

External U S E P A S u p e r f u n d
Innovative T e c h n o l o g y
Evaluation ( S I T E )
External Federal DOE/DOD
( H A Z W R A P , U S A T H A M A ,
US Army Corps of
Engineers, C L E A N ) US
Navy, A F C E E

F R E Q U E N C Y
Quarterly
50 per year
Random ~ 8-10 per year

Annual or biannual
Upon completion of U S E P A
CLP PE samples in response
to a so l i c i ta t ion.
Upon comple t ion of PE
sample s (annual) Dependent
on BID award
Upon comple t ion of PE
sample s

A U D I T O R f S )
S P L Q A / Q C O f f i c e r s
S P L Q A / Q C O f f i c e r s
Client technical QA s t a f f
or client QA contractor
Agency technical QA s t a f f
U S E P A CLP QA audit
contractor

U S E P A SITE QA audit
contractor

Federa l DOE/DOD QA
audit subcontractor (Martin
Marie t ta, MITRE Corp.,US
Army Corps of Engineers,
etc,)

SPL's internal quality system audit examines login procedures, sample handling procedures,
standard traceabi l i ty, data documentation and archival, internal review procedures, document
control, a n d adherence t o S P L ' s Quality Assurance Plan. S P L ' s internal method audit examines
adherence to the method and standard operating procedure requirements. Calcula t ions are
ver i f i ed and data i s traced from a randomly chosen report. Deviations from SPL's documented
p o l i c i e s or method requirements are documented in an audit report and corrective action requests.
QC O f f i c e r s are re spons ib l e for monitoring the progress of corrective actions and they must
approve the actions taken.
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15.0 Q U A L I T Y A S S U R A N C E REPORTS TO M A N A G E M E N T
SPL's Laboratory QA/QC O f f i c e r s prepare and submit internal QA reports t o SPL's Corporate
Quality Assurance Director. The Corporate QA Director then reports to management m o n t h l y
( S P L Laboratory Directors/Operations Managers, S P L Vice Presidents , S P L ' s P r e s i d e n t / C E O )
including, but not limited to, the f o l l o w i n g : periodic assessment of measurement data accuracy,
precision, method detect ion l imits , results of performance audits, results of system audits,
s igni f i cant QA problems, recommended solutions, and outcomes of any corrective actions.
SPL's QA/QC O f f i c e r s meet weekly with the Laboratory Manager to review measurement data
accuracy, precision, completeness, and method detect ion l imits , results of performance audits,
results of system audits, s igni f i cant QA problems and recommended solutions, and outcomes of
any corrective actions.
Annual external QA reports are prepared and submitted by the SPL environmental laboratory
QA/QC O f f i c e r s to the QA O f f i c e r s of various state regulatory/laboratory accrediting agencies
under whose auspices SPL's environmental laboratories are authorized to analyze samples.


